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iw ah ti j rr sr m w ^ 

#fC3*lfc*R*>ttJ|S IMS i: 
[IS^Ji 2 ] 

H^JM 1 iet£<7> &JS SHbtf^flg ic i> u x . 

H0a5*epjin. Buie^i^w, mmm2&m, 7kummfr<bmi&$ *u -ft^ai^^^^ 
at^n i * fcii 2 teix^^fi^fbt/^^icfcv^T . 

mm&^mit. mmmi&m, m%zm2&m. ^vse^^tt^^s^^-t? c t*mmt 

Hui5*8BJBlci& LTffiEi* *i. < t t BO 12 IB 1 . &^S£iH 6- <b if *ft 5 ti » tt^ 
[«^JH 5 ] 

M^Jl 4 fe«<^JS^fb^3IJllc£>uT , 

im^m 6 ] 

[fit^H 7 ] 

II^JM 1 - 6 <ov>-f fit- 1 XSlclBt£<7)ie«R<?)^«B!efb«Rj5*Jjg|lci?v^T . 

Huiem i &miz * 9 >t-& *) . Huiem 2 ^jsa t* x v ^T-as o . nieaigpnstt, fb^* 

1 t!2 sfeU t h tt^)^M x^EPftn LT {fulfil? 1 1 => X v 

J: ») »± Lfc^i^ ^ifulfi 9 - Y v h izmmZ v 9WLW.*&Z L. mt£9-Yv V 

*mfct z> nn-zMMn ±\zmt-t & z tx. < t ^noiei? 1 &«&a f &3fc 
immn 9 ] 



lis An tn j u n to t~t 
[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

s > * ') iz^db^iihmmt u . nmmit, &m&nmm. it mint, &mant> 

[ 0 0 0 3 ] 

ft*. >^E'Jlctt, DRAM (Dynamic Random Access Memory) & £:<7)#3*#^H**# 
<fflv^ilTSfc. DRAMTli. 1 flH<7>^fi§* i: 1 M<n M 0 S F E T ( Me t a l-o x i de- 
semi con du c t o r I i e 1 d effect transistor) frh ^■-felfi'lt^^ ( i-MT. > t 'J -fe ^ J: u 7 

■k . tT «y hHii^tl^^fy 7 * fl^<7> r o n J £>£VMJ To f fj t LTKI St: 
i:T«. E«5 tlTu* t*- 7 £^<*ft LTU£ ( 4# fF £ ft* 1 #M) . 
[ 0 0 0 4 ] 

L^L. DRAMli. »|»S«tf>^.«%ifllt"t 6 /z#>lc £ & £ 

[ 0 0 0 5 ] 

miHi^tfl o X t t»- ? L &u^*f fEtetfD > * "/ k LTtt* ROM (Read only M 

emory) 6* £ < *n h tiT us *?* . iEHI 3 tlT u 5 7*- 9 tf> SB 5fc ^» ^ M i>* ^ H]" 66 T #> 5 . 3 
tUcftL. «§^xHT|g^^»^'|4<^ > ^ 1 t LT> EEP ROM (Electrically eras 
able programmable read only memory) %fflv^fc7 7 v y * > t 'J (Flash memory) jt^ffg 

[ 0 0 0 6 ] 

h «1§^* Lfc«R<7>W^*> &S 7.9 v 9 V- h (Stack gate) $§3a £ 
7 v^aSr- N ic*ft $ *l£m?E*<7>SlC J: »? , MOSF 

[ 0 0 0 7 ] 

& fgtcifSmW^Eflftn LT F - N ( F ow I e r-No r dh e i m) h > * n MW.^ ifc-t Z t T- . 

t»- ^co^sti. r- k mmm\zmi : 3ft<r)nm%L-&£\iipi~tz> z tx-. nny-v 
^ h mn gi § » < c«ttcj: ^^f^n-So 

[ 0 0 0 8 ] 

7 7 7y Wti)|J, D R A M <?> J: 7 * 'i 7 U •>/ ^ a. ift <,t7fCg ^ Jxffl x F~ Nh>^ 

^3a*%fflv>sfc*)k:. 1 8 V^S<50MmjE**^W t =5: •) . DRAMlctt^Tr- 
?<JO»S^*^Df^*icSi-^^ W* s tir^v^jc^ < fcv> 7 2«btc, t-- 

?<^#si\A • *» jg^-i: . r- h m.mmv£,it-t z><nx . m%&2.®®Lfr$>z>n 



fx* rou n< e a l w o c v * / iwj *a x> *z> o 

[ 0 0 0 9 ] 

ofc * (WT, F e RAM (Ferroelectric RAM) M14#<^fvfi;tft 
^fflv^^^li^ > ^ >; (JJIT, MRAM(Magnetoresist RAM) fc v> 7 ) & irjb*&@ 3 
ftTfc 9 > d^lcffl&S ftTofc. C + FeRAMU, J8UcHffifl:3ftTi*£Ci: 
fc*> »K it^^^JS^^aiT'S flit. ^Smm > * £ttT-& < n x v ^DRAMtlS 

[0010] 

»«!*#ictt, mfctofammi* (%mni**<7 * v 9 Kt^&istiz) txyyvit*; 

(PVDF) ft* £ 7 fcffifl-^ttMfl:. B aMg F 4 &*r<0 7 -y-ft^ 

7 vft«»»ffll*#tt. #«£ffi7jsc^*>fa-f 

[001 1 ] 

»ffc«»SI«#tt. BaTi0 3 , P bT i 0 3 ^ ir^^n t*x^ n ffijg (Perovskite 
) » LiNb0 3 , L i TaOj^ir^i^^f n ( p s e u do- i I men i t e) » P b N 
b 3 0 6 , Ba 2 NaNb 5 0|5iirw?>r^f> • ^d>X (TB) il ( Turag s t e n-b r 0 
nze) , SrBi 2 Ta 2 O s , Bi 4 Ti 3 0 12 ; 5r^^ ^ ^mVtffim (Bismuth layer-st 
ructure I e r r 0 e I e c t r i c , BLSF ) # , L a 2 T i 2 O 7 & <r> >* <i n ? a ffij© ( p y r och 1 0 r e 
) izftMZtlZ* 
[0012] 

£ fc, SS^^&I^m-ffca , # V -7 >y fktf- 'J ^> (PVDF) -frittidb. 7 v it¥ — M 
> (PDV) t£7 -y ffcx* u >^)*1^*<7)P (VDF/T r EF ) 

T^s^-ixfctc j: ») f^uisn*. %$itt#icn lt^l < a, nnft-zwiz 

[0013] 

±%&Lrzfamm*tt1&<7>7 F e R AMk:a±k:$Ht^i&I$m#fc*ffi^«bftTv*& 0 

3 h iz. mitfyjifammkcotpT* * < &m £ nx &<oa. ^ n 7 * # ^ i- *S3&*jto%is 

(WT. "^ny^^ ^*T^Pb (Zr, Ti) 0 3 (PZ 

Si^viic * 0 &#j s ft* *) . ±m^<vBw^mm%{gr<7>m±% ttm&z nz> . 

[0014] 

v ( B L S F ) $ ftT u L^L> ift^^iim^tc Jt ^ # 
[0015] 

7 7 -y x * > t <^> ft *) t L T Srl^ £ ft £ F e R AM \z it N ±lc. x^v^itFE 

T^tc^DS^ft^,. x^yi'Mli. 1 h7>yX? UtA-y^iFeRAMHDfffti 

ittl^t^'y ?t^fot^)b*J>S, £ fc x ^. ^ ^ Site tt x H^yxyi^tA'y 
5^^F eRAM^Ctl?2 o M fa T ft 3 2 h 7>y 2^t^y ?IF e 

RAM frlh 2> . 
[0016] 

C ft ^<?>^itT- a . %S|«-*^ib5fl:4Jg<?>^S<?)lpl§%lK0!£fc LTittltli C tl\ T 
onJ*4^arol f J 60 "t- 9 t LTBX ttS i-f&fig* o T v^s . %Sitt#*> ^®a 



Skv^BI^, 1 o<7)^^^^%f *fflf* ^fzdb. m%^it\z tt ft * v> t v> 7 

[0017] 

JijtfLfcx? */ ?IF eRAMtcltL, FETIF eRAMli. F e R A 

MtlTfflf ^nxv^ s F E TIF e R AMU, 1 b 7>y X9IF e RAMHnflJ 
ft. C^Jftia^'b , MO S F E T<r>Y- b ttS t * ^ * >i ffiiftn Y — b %&mB<7>iXt> *) ic 
famnfam^nZW. LfcMF S ( Me tal-lerro electric- semiconductor) IF e RAM. M 
0 S F E T <t> Y — b mm<r> ±.\zfamnfam~&WlW. LfcMF M I S (Metal-lerroelectric- 
metal-insulator-seniiconductor) IF e RAM. £ <b lc M 0 SF E T <r>Y — b Wfe. t Y 
- h fettlR<affi|lc%&|tt#Jl£%£K LtMF I S (Metal-ferroelectric-insulator-semi 
conductor) IF e R AM& £<o 1 h 7>y'X?IF e R AM (#4f fF^CffiK 4 #F& 

) o 

[0018] 

Cti^><7)F eRAMfl, MOSFE T <7>mftlzfamMfo<r> ftm~%mm £ *tfz%><n~Z?2r> *) 

s S^l^fy 7 >v%^<r> ronJftSuttro f fj i: LTSX 1 ) ttlt J; 7 t LTv^ 5 
[0019] 

FETIFeRAMT1i> lft flF JH If «b . ^-^gc^ftL^ToTt, 9£fttt#*>fttii 
. 1 h7>y'xyiJft^y?lFe R AMlcit^T^^Hftt)/)^ <X'B 2> Z tfrh. 
[ 0 0 2 0 ] 

[$f fF£ffiK 1 ] iff Hf 8 - 0 3 1 9 6 0 

[ ff l£ 1 ] -f ^ > • >-* — |, |" 7 y ? x • * ■/ • t;3y ? - • "t* ■* 
■i * J . 1 9 8 1 ( S. M. Sze. "Physics ol Semiconductor Devices", John Wiley 
and Sons, I nc ) 

HtntfrJcM. 2 ] »Ki±it, mmwm. 731, 19?, 11 i66> 2004 

[3MffF3:ffiK4] 3#^v£-BI$. rMRAMRjtf-iH^'bL 
S 1 JCffl $T-J > -4- A ^ -y ? 

l^H^c^^^] 

[mn^mm lj:? mi 

[ 0 0 2 1 ] 

L ^ L ***'b . mmizit. 1 h 7>y^?lF eRAM^HMF I SIF eRAMT 

* i %u ft zhiz. ±.j£LrzWf&*m:%i'? zfzsb\zi$. -&®\zft& 

H ( 7 t 7 7 ^ ) T'<£>S*&*iljil^±lc . ^ffiitf't4fcgr3(S]'tx^J#o^ n °pS^^|^m#^^ 
[ 0 0 2 2 ] 

Z<7>tztb. ftL&t&ffiX'ftm 3 ftfcMF I SIF e R AMli . «#Jffi«lfllc «fc ►) #*§/7*Jf 
^Zti-^Z^'T'lf, ^^H<50^- 9 fiHf o fz. $^IC. ^^#<^±tCff^ 

iifc^^tiTLTLt 7. z ti «b (F> fz db \z . «^MF I S I F e R A M \z a X It 

. >tn u^iffwf- tmnmm ^^^) 1 0 Bn&izm* ^>xa *> . n 



[ 0 0 2 3 ] 

£ Z MFMI SIF eRAMiCfe^Ttt, BUSS (P t ^ S r R u 0 2 

4 ^**-fM) tf>±lc%SJI«#*fl2!£T§ * fctfK MF I SIF e R AM«5i<0 * 7 lc 
^fli^±lc^^m#^0fiKf -S'^Wib*^ < fS&S ft L*>Lft*>*«b. %3fi« 

ft v> , 

[ 0 0 2 4 ] 

MF SIF e R AMTtt, ¥4*#±<7>te*«*<.fcg L ftofctofc . ja&ft lcJ$ 

^*«f!Uc £ £ 5^ffi<?>fiT^ § S o L^L, r >\, m*?M 0 C V D v£ ft ir^^sl 

«#ifclfl^^tt7^^j&l8&i&l8 £ ft -5 fcaMc, S i ft *tf>¥4*#flffia*lfcrt:Xtf 

# £<7>%.m\zmitm a^mmitm) t^m^^nx l * o mf i sif e r a m t 

[ 0 0 2 5 ] 

m.mmitmii*Mf&2 tift < . ^HicXRBmte*#< ^^Lfc*^. h^sm^is^ 

^f£#6**S < ft »> . IE OS ft > * 'J iflfM*T§ ft < ft£, ff^L ^^l^m*^cOp n p 

[ 0 0 2 6 ] 

ism** ft*.* > ^ ii^Rx-g s ft miz*m&-&if-t&&mwk<t#iwrBi-&tik&'t 

[ 0 0 2 7 ] 

*3£wjic^s4«ifcffc^si8&tt. ^ft < t i fitzmmm £ 

[ 0 0 2 8] 

±.m&mmitmmmizt$^x . m&mn. mi&m. 3?24i> n 
» it^m^mm.m.\z\tWiLx^2^m<r>m.^\th^h^^vtmx'3h^x^ ztz. 

«»cti Lxges^ ^ft < £ ti 1 41, jRvsetfe^<b«i^3 M^a&yi^i 
co^ft < «: 1 1 ^x&&&mmitm%---m*nz-~z \*x t <t 4«&hli«- 
Utt. #i&m. ^241, jkvmmfrhMj&z it¥M.i&$!®.f&\zitmi lis 2 4« 
^«a^Jt**'h$ v^ng?*>oT4> «kv>. ft*?, 4i$Ht<iM-jf ffiftfcsn^ii-* ftu 

[ 0 0 2 9 ] 

*sbjs a , ft^ai^ & tc ttis l xmm ft ? > ^# t?n *> <b ft s # ^M^flgT- *> ti it 

[ 0 0 3 0 ] 

v l x 9 -y v v *ffii&^zttm*mM<7>±.\zmn-t s c u\ ^ft < 1 1 

i*<^*sa^'bft 0 . 3sspjs<7)i+nc^ics nfe«»t?>8ft^s3K t < £^mz.z>&mwc 



IUT/J fVi S. 35 1M _l K_ ;|> y -s, _l /,- ± -g. „ m ^_ x ttj ± ^ y •< tdt „ Eg. j •, "| / v-. p u ^ 

XvT'£> 0 , S^apffSMSlC/jD^^ ti^^flgi: -t-g, <k 7 IZ t <F> X' 3h S . 
[ 0 0 3 1 ] 

XT'&tltt J: v^. 
[f&Bfl<^#j«] 

[ 0 0 3 2 ] 

\il±mm L fz «fc 7 lc. *f£Bflic <fc fttt, tt* ? > & ^lif 1 t h fc^M 

60T, * 9££fc£««ft*»fr;i* > * y ssfc**#5«TS*«rir, mrz%mm'&'ktz& 
[ 0 0 3 3 ] 

WT. *aH^<?>^J(E^^flgicov^TI3*#J>aUTiftefl-t-6. mitt, *$iW<7>%m<r)Wi 

m\zssrtz> > * 'j <nffimm*m*&®iz^'tm3X%i%mmm c a ) ( b 

Tt£Bfl-t£ 0 H 1 ICTFi" H'j lH^tt, fl*-tt\ mJKSv' 'J 3> £-5**1 1 0 1 60 ± 

tt*fe**JS 10 2. Tg&m*SJI 103, BitTitOt hffiiftZ iirzmm 3 0-200 

nmnm^&mmitwm 104, ±gK« 1 05%*i4j:^icLfc<i ) ^-e*4. 

[ 0 0 3 4 ] 

mm 1 0 1 it. ^a^ir^iitttttfi^v^ii^ibiisgnTuTt 

<fcv*. Sflx 1 0 1 3 ilX^ZMG. ^fe^ffi 1 0 2!i?c<T^J:u, $ 

fc» mm 1 0 1 **4*iB'tttt**!b>«b«fiK3 *it * m.mm 102, Tg&is«jf 1 0 3 

tt & < £ < , c<30*^, i»«tttt3PK»^«^3nfcai«i 10 1ft*. TSB««fc 
[ 0 0 3 5 ] 

rssmffi/i 103. 1 05ii, 01 x. «\ <p t ) . >v^-^ u (r U ) , 

& (Au) . & (Ag) % t<7>n&m-&&t*mw&m<7)&mfrhffi!&2 nx^mt^ v*. 

TSB«*JB 10 3, ±g&m*§ 1 0 5 tt, gffc* ? > ( T i N ) , Sgffc'W - ^ A ( 
HfN) , ^f-7A»^ho>f (SrRu0 2 ) , ^ftffilft ( Z n 0 ) , 

x c i t o ) , y v ity > 9 > c l a f 3 > & t ^m^^m^mit^j^mit^}^ y v itm 

[ 0 0 3 6 ] 

El 1 tc^Lf- > t m 60*?§/£60 g#fllk:-3v*Ti£Bfl-*- -5 k , #J;itt, TSB^M 1 0 
3 tt, JSJ¥ 1 Onm^^f^UlT-J,'), ^W^ft^H 1 0 4 tt. mm 4 0 n m<7) B i 

t t i i: ft-'b % z&mmitwmT-ah o . 1 0511, ^^<b«^$nfct^>-e*>s 

o . HUiELfc«fc 7 1 0 1 &tf&fe*iJS 1 0 2co^^tt. C tile s «t 60 X' tt <r 

<. mM^'t4lc^W^^ is $ «rttn tt. fl!l60W^^3i^tcji^T' 3 5, 
[ 0 0 3 7 ] 

^wucgiBfl-r ^«iffb^« 1 o 4 it. hi ( b > ic^^ ix^t «fc 7 c b i 4 t i 3 

0 1 2<7>ft^»1^95ffl^Jctt:^ LTiifiJ^^ ? >%#tf JS*»^ 1 4 1 60 4uc . B 

1 4 T i 3 0 i2^>«ga^^**««3 - 1 5 nm*lJ&*>«8c*>afeiSgIl*4 1 4 2 ft*^iC^ tlT 
fllnKS tifct<7>T«>*. Ctitt, ^iiS^m^H&ftlftcoiJifglc «t 0 $ tiT u sgpn 
1 4 1 tt, tr * v X 60 ffi £ 0 £ T i O x^it^t i>5, fi^iik, 35^^ 

1 4 1 tt, 2 -7<^&Wfc>ib«j£3 ftTv>£&JagHfc4&lciJV*T* -f n ^60^)1 iWt^fi 
l^ft^ ^rffi^ttit^e LT^^v^flg^HT*)^. 0 1 (b) tt, ^mmittym 1 0 4 

60 ft n§ ^ & # «g % =^ ^ ® \z tjk -t m m m x- & % . 

[ 0 0 3 8 ] 



■> 'J- iKim BCILf/jia 1 V t 2.m"'/./ t: / J =K /I c Id. . W K- B>C m 1 -O =K / x 

i-s. c^^ttu. r^mmm i o 3 1 ims i o 5 1 <7>mizmj£*(.\ito^z z tx-i 

^£ ft/-;: *,<0T£>£. TS&iMJI 1 0 3 i: JigGM 1 0 5 tnffiizmUlz «k 9 Hffi^EPfti] 
[ 0 0 3 9 ] 

v><&ffig*> ^^ffe^^ff ic <k 0 x ffe*> & ft *,* sing $ *i£ c t 

[ 0 0 4 0 ] 

El 2 tt±«Mk:W/|Di-**JE*4fn<,^jE^^i^icJ«/inS -&fctfeic4fnicJ95 Ls 3 «b 

< t *-r x ^<^>!Rptt*^LTv^. itcdbiz. ±.%mm i o 5 izmj±* ov& 

u ( 0 . 1 VTfi 0 . 4 m AUK) o 
[ 0 0 4 1 ] 

L^L. 0. 5 V -%m.x. 5 t &WtlziE<r)nViLi$.i)*mi]V L*&#>-5 . £ «b ic jft 1 V * 
ic JSil «b i\ iE^matMli 3 «b i# 7jd ~t £ 0 «£EfflL**tt 0 . 

tttiUclKC i: t coiEcom-rttt^'c i: tt^T^tl^-tv^flgT*^ 0 , «Sit{6liO 

. 1VTU4m AgST-i^ (5fe<7>#3 10*). EPJmmjEEfc-lfn tc ^ t . fMt-lin 

[ 0 0 4 2 ] 

ixt ±£&m« i o 5 \z%cr>mi£-ktvn\ ltu < . zcovtmx'it, n^mm t>*'h 2 v> t % 

li. mjtf>JSJB*gi #&§r. tfc$&ifr*£ ft ft ffi, ii*. t:^*', -0. 5Vggi 

J££EP/jii LT tft<?5«a£Mtt«a^ L^lt*. &&lc. - 1 V fc> «b 0 V iz [5] o T B\i~hu -f Z 

it* n<7>nm*ffi.iin< . - o . iv?«-o. Smasjs-?**. 

[ 0 0 4 3 ] 

w± tetany l * 7 ft x ^«$Ht:^Ji i o 4 $*&WLtizmffi.<n t x -r- s> x a , ±g&m 
« i o 5 icEp^jn-t €>midEtc «k •) &mwtitQim i o 4 <o»KMfe*^fb-r -s c t ^isht-m 

fb^n i o 4 n*aE*«ELic < rissjattjysj c^- ? r 1 j ) ic^^^-^ 0 ^ 

ic < r^j&m^ss j ? r o j > ics^-t s t %^ <b*i*. 

[ 0 0 4 4 ] 

^Wi&fb^/i 1 0 4 tcti. cn^^iftfficJSi^JIgfc^iBKjS^Jlg^ 2 o^^^^fli^^fi L 
. &<r<nty;tiB\t. HOa! L fc — ^^±<?)IE*>-5 vMJft<?)^JBE^EP^jn L ft v^|3g ») v §^flg*ijft 
If -f ftfc. V wi ^fiti^+ 1 Vggfi 0 . V f| w{|-1 VggT-*^ ffi&ftttffi 

fcft»tttt»<?>iB:j)iittt#9 10-10 omsT-sb^o ±ie<^ ck 7 ft. mffic <k o^w^fb 

Liftf^**or^ft > ^ >> mj-^m^x-B z>. 

[ 0 0 4 5 ] 

^ l . ^mmitmm 1 o 4 ^ffisj&fjt^flgtca^s * 5. :na > t t lt ^- ? r 1 J 



£ C i: & < , <5T 0 4, ^ * iB C fc'RTftgi: & S . 
[ 0 0 4 6 ] 

leltllc. gg^HJ LUijEV R lc:ferli- 6 Urtte J R o^H«iJi--i» c t iz ck *) , ff7:t*«T'§^ 

ri/'Jro— 1 o — i o o) o zrz. mmmizmn^^^^mxit. ^mmitwrn i o 

C t ti*X' § -5 . 
[ 0 0 4 7 ] 

. sgAffiL«ffiv R ^Ep/jnLT«^fij R1 *a«!ji-s. ixtc, ±g&m« tc m ^mffisji v w 
, ~femmm\z±.%mm\zm&& lmkv^wdw l. «aE« j RO *««0i-«. 

f kLT^ON/OFFtktt, J R1 /J Ro^fl k LTSt^T, 0 3 T « . J R i/J R0 
^M*«tfA -t££ L fcUPJk: «k 0 #<b*ifc J R1 / J R 0 *Mfi *I uflc # 7 i£fb3r^ L 

o 

[ 0 0 4 8] 

^•b^jffisns 1 0 0 o#^oN/oFFJtti2 c <?> m&x *j au wt ht 

^6t*>s. «t 7 \z. mi izT^-tm^iz cktiu. (ttiooo ^<?>^tf Kfra^* 

LT^SC^'bA^, Jil ± fife *>Jf2 JIB EP TjD L tzf&EE It d.S?£T* *> o fc* . 

[ 0 0 4 9 ] 

tettz&mmitmmmnmmti , &\z^^xm.w-tz>. umxit. ecr^xvx 

[ 0 0 5 0 ] 

S-f. 04 (a) lc^-t=k7ic. ±iS^ffl^fi(ioo) T-ftfrE^ft* 1 - 2 a _ cm 

^S^-iS tit* k ft -7 v fbTk^Tk t \z j: 0 v5t)f l . :wi>t|^^^ out-. }5fev# • 
Lf;M 1 0 1 <n±.\z. ®>mm 1 0 2 msnfcttlBkt*. *fe«H 10 2« 
T-tt, ilLfcECRAA-. y 9-Yv h t LTfty M n > (S i ) ^fflv^ 

. ^7X7^/uut^> (Ar) k mm is * * m ^rz e c r ^ >< v 9 m iz * 0 . x 
o 2 *mi£-tz>. 

[ 0 0 5 1 ] 

tfiJitt. 1 0"5p a6^rtffl5JBE^lcRS$tlTv^*-y^ X v^R^^ ft \zWLA 2 Osccmg 
ST-Ar^x^^AL, rt^JlT^^l 0-2-1 0"2p agglcU ccic, 2. 45GH 
z»7^aS ( 5 0 0 WSS) tO. 0 8 7 5 T <n W t * L T «^ * -i ? a h a 

ttis. sccmtJ-rtM^^^^ *) . 0 °C • 1 mjl^ 1 9t ffl iz 1 c m 3 STtti * c t £ 5*-* 

. * fc. T ( ^ X 7 ) ti, I$f-S<?)ftT-i» lT= 1 0 0 0 0 #^-?i5, 
[ 0 0 5 2 ] 



-1- XL. ^ >- C_ h_ v 3d MA C A L /J. / ^ A t wi , j<v 'I JT. FIX. WK-Xa cK V ^ y x , JA 

^ck 0 Mill J^^jfc^tH <? ft*, ^5Xv4«S<oajnicSIStlfcy 'Ja>9- 

r -v h lc. An9tt«3R J: 0 13. 5 6 MH z <r>Um : M1l ( 0J Z. it 5 0 0 W) %Mt4 
. C^cfclcj:*). y 'Jn>y-rni:Ar ^t> jb*§r 51 L T X y 7 > rSLg* 

co. s i nTfrmvft-to > ') n> 9-r«v h j: *)muta lks i n^it. -?-=>x^± 
ra^j: oscassftfc:/? xv, RvmAZiixy^ x vie j: o <t $ ft &#?t # * t ^ 
ic ^ i o i <r>$km\z3m l . ti/iStsfst «k *) ft-gHb^ a > 

h&£ 0 W±*> c t ic <k 0 , > n>S« 1 0 1 ±lc-$e<fc^ =i>frh% ZMx.lt 1 o 

0 n mmm<r>mm<n&mm 1 o 2 ^^/^^ftfe^nit-r^ c t vt-b & cm 4 ( a ) > . 

[ 0 0 5 3 ] 

fe*iH 10211, Ctf>&lcjfejjfc-*sT8&«ffiJB 1 0 3 t ±8&Hi« 1 0 5 IcftJE^ 

Ed^n l r^nf ic . v M ^ >^^x i o i ic«flEa*»ftT . ffisi<7>mm® it teic^w-t § 
&u «k 7 iz$>m*mz> iscoT'&z, mz.it. > v ^^mm<r>m.m-%mwcit t &iz * *>&it-t 
z> z t x-MfcLtzmitis >) ^>m*mmm 1 o 2 tL-zm^z z^izlt^ %&mm 

1 0 2 14, Tft <fc < . miti/ 3>J,^<^ft!iw^iftft*^i^LT^ ck < 
, H fc. l&^Ji 1 0 2 *>J8J?tt. 1 0 Onmlci^f , zn&*)m<T*j£<m<Ti>£ 
v^o 1 0 2 tt, iiLf:ECRXA'7? l: «fc S JK <7> fl=2 1£ Ttt , x 'J =i >gflx 1 0 1 
left LTfln^li LTU^UJ', x 'J 3 1 0 1 L £ *>»«b l£<7>fl^fc*f o T «k 

[ 0 0 5 4 ] 

&±<7>«fc 7 »c LT*fe*iJl 1 0 2 fcJfctfLfcft. ?-vntU*tif-7A 
( R u ) ^fflv^fc^]^^ECRAM-.y 7 v£ ic =k »K 1 0 2 <r> hlz », uWk^W* 

tiff 5:tT\ 04 ( b ) tc^-t * 7 tc . TSP««I1 1 0 3 *>*JF2/£ 3 ft fc^flg i: "T -5 . R 
u mcom^lz -i^TUxt-? £ t. R u «b & £ 9 — Y v htfflv^:ECRXA*^ ?HHlc 

Xv^^Irtlc, flillWI 7 sccmT-ffi #*T-£>£ A r ^x^ipALs fin x. T . flj^tfift 
M5 sccraT-X e^x^ilAL. 7*v X v£»£gtf> ft N ^. li 1 0 1 0 _3 P a 

[ 0 0 5 5 ] 

4 5GHz^)v^ ?n-$ ( M £ & 5 0 0W) £7' 7 Xvi^irtlC^IAL, ~f => Xv^^ 

^^^^ttJPJcEiB^ftfc^^^^A^-r-y hie, 13. 56MHz«i)Dftt^ (I 
x. U 5 0 0 W ) *«^ti. c ^0 c t \z 0 . x m -v 9 'J > rit jb*^e § , ;u ^ - ^7 ^ ^ 

3 1 0 1 <n®.mm 1 0 23tffilc$yaLT±ifii-.z>. 

[ 0 0 5 6 ] 

Wi^cttJ: *) . mum 1 0 2 <7)_Llc . fj^. « 1 0 n mmJgtf)JgJ¥<oTg&«ifcJB 1 0 

3 ^*3*ifctti!ft«»^ft4 ( h 4 ( b ) ) . Tummm 1 0 3 it. z<7>mzMm.i-z 
±.&nm 1 0 5 t <r>m\znm*wiw Ltzmiz. &mmitmm 1 o 4 tc«jEE**Ep^nT-§ -5 * 

mf& LT^t ck < . ^Ji«. fi&**«bTM«« 1 0 3 ^l^LTt ck fc^L, Zl^fb 
^ 'j u y<F> ±.\z B&m-&Wttfft% tmML^-t^Z tfrfahitlT^Zi}*. Zti&m <'tzdb 

mm t-tniz&\->. zrz. r&nmm 1 0 3 <»mm% 1 0 nmicis < . eft 

=k0j?<T i t=k<3|<T i t c kv^ o 
[ 0 0 5 7 ] 

-ti£ L fc «k 7 ic E C R * >< -y 9 m iz ck 0 R u <r> Mf£? Z> t £ \z . > 3 
1 0 U 4 0 0 •Clc^jn^L fcfc*. ^jn^L'Sr < T^u. fc/cL, /jn & ft *> u # 



[ 0 0 5 8 1 

W±<» J: 7 iz LTTMii 1 0 3 *fl2J&Lfc&, B i i: T i <7>§iJ£-fc*4 : 3 <7>^ft^ 
^# (Bi-Ti-0) i^44?-rn«)|o, 7*7X-7#Xi:LT7*4,zr> (A 
r) t mm#* t *m^fzE C R -y 7vJlc «k •) , 04 (c) lc^i"J:7lc. TgP«ffi 

hi 0 3<^±ic. ^ffl^S7^sic &R&fb$rJ5 1 0 4 nrzWimt^z. 

[ 0 0 5 9 ] 

^WSefb^H 1 0 4 tf>JI2jfclcoi*T#3a£-*-.6 i: , * i* . 3 0 0 °C~ 7 0 0 °C<7>fEHlc^ 
M 1 0 1 **/mS3 tlT\.*Zfcm± t5. ^7X7Mlrtlc, 0J;cti:0it« 2 0 seem 

f«^XT'J)4Ar^x^i|AL flfl^tt 1 0 ~ 3 P a - 1 0 ~ 2 P a ft <?>fiE77 lci££i- & . 

4 5GHz^7^ ? n & ( tfij ;c l£ 5 0 0W) Xv4lSilcl?AL, C^v^f * n ft 
<?>3f Ate «k 0 . -7* ^ X v^fiRgtc E C R 7 7 X7^ $ tlfc^iJ:t5. 

[ 0 0 6 0 ] 

5 6 MH z<r>mffl$imtl ( fll £ tt 5 0 0 W ) C^CUcJ:^ 9 - V 
•y hCAr SfKi^UX^ -y L, Bi fi^ i: T i n=f- frmu 10,-t 

o 

[ 0 0 6 1 ] 

h <k OffiVitiLfcB i !if tT i JK^Ftt. 7' 7 Xv^iJ: 0 ft ft $ *l 
fcECR^7Xv N fttiJ 3 tifcE C R 7 => X vie «fc *) vSttA: L #x t «lc. 

ftn»d*lTv>*Ta5**« 1 0 3 ^^BJcaSSU^ SttffcSftfclfc&lc J: ^f^n^„ 
ftfc. SfE#x i: LT<7>$eiH ( O 2 ) JMk: t f&Bfli- § j; ic A r iJX t ttflfglj 

A,TV*£*>». ^Jl^tt*&i-^C tic J; 0 it ft LTv^i + ^Ki^^^K <* C tfc'T§5 
. LfzE C R v ?v£lc J: £Jg<Off*;£T-. flj^ti:. IJI4 0 nmggw^i 

S£«/S 1 0 4 **Jf2^$ iifcttflg *i* (EI 4 ( c ) ) . 

[ 0 0 6 2 ] 

ft*?. ff^^L/c^JS^-fb^Jl 1 0 4 Ic . ^fttt^XtJx«tt^X^)ECR-/7X7$I 

ttL. KS^3c#^*-g) 7 \z lt^j;^. /xf5i4 # x t l t & . mm # x ic pk h -r . mm 
T^wgeft^Ji l o 4 l fz^ic. iiti^^ ft tcom^zx xiiitT, 

Lfc&WUHfcifoJB 1 0 4 (ftnMH) U „ mm <?> < <k 7 ic 

LTi J;u„ 

[ 0 0 6 3 ] 

&±*> * 7 iz Lx&mmitwm 1 o 4 ^a^l/c^ m 4 ( e ) iz^-t * 7 ic. 

fb^H 1 0 4 <7>_tlc. pffS^fflfl^ A u frh ft s 1 0 5 fe*^fiX^ nfc«J»k-t* 

*^«E<5T>J^flglCi5lt-5^!»^fb^»^^'o ft H ^ ffl «b tl ^» o ±gp 

ttfi 1 0 5 tt, ck <%i<bntz 7 h fc»ffifin*fcHffiaK#>£ic cks^^tftfttrct 9 
fttr, ±SP«S 10 5 tt. ^J^lf, R U> Pt. TiNft h:<r>m<7)&mtm 
^JItttttfl*fflw6J:^l:LT<)J:v». ftfe, Ptfcfflv^fcig^ « # « < IU Bt "T 
SDT^14* s «>i<?)T, T i - P t -Au ft ir^fUBI L*v^«Ji i: L. z<t>±t-7 * h 'J V 
^77^-^V7H ft x^n^ Uplr£<?)I^^^ofSt lt 

[ 0 0 6 4 ] 

W±Ki£HH LfcECR X^n- <y ? lc J: h &m<?>Wff&\$ , m 5 ic^^-J: 7 ftE C R ^ ^* -y ? 
^S^fflv^tlli J; v^ 0 0 5 ic^-tE C R -y 9 nW.lz~i\,^xm.W~t Z t » Si 1 . 3^11^ 



Ti^uI^I*^BcaiL. K^W^glC <k 9 7 9 X?4^ 5 0 2 fc 4: t lc 1*3 gp 

**i^sn5. mug 5 o 1 icu, ik jj2j$*t i o i t)*m%.$nzmm*>i ? 

5 0 4 ti*m-ft) tltUS. Ifi*^5 f 5 0 4 U, 0* L * ffl|5H5Hg««ic J: *)FfrM<7>ft 
[ 0 0 6 5 ] 

«tiIS5 0 X74«S 5 0 2 fr*><»-7<? X v fc'ig A 5 ft -2> R| □ tfift tc 

fcuT , II □ 0 ^ < i 7 IC "J > r^<7) 9 - r -y h 5 05 frM x. <b ft X £ . 9 - 

r-y h 5 0 511, tft«#*»«bft*#gg 5 0 5 a rt£«H3ft x 1*3 iJ<^ffl fc*#lllg 5 0 1 1*1 
ic « JtS L T v^* . * , ?-yn 5 0 5 Ctt, 7>yf>^^-7h52 ltMTSi 
ftttffi 5 2 2 *>*}gijrcc? ft, m*. It. 13. 5 6 MH z <?> « mi i& ft* £P ftD £ $ tlTi^. 

9 - r y h 5 o 5 t)*mn&tin<7>M'&, &.ffi><r>nmm-&t\uia-t & 7 iclt *>&v>. 

[ 0 0 6 6 ] 

7- ^ XvtiSg 5 0 211, S^ili&W 5 0 6 tilifi L , 5 0 6 li , 5 

0 7 t/MT^fef 5 0 8 izmmZ tlTV^, i|^f 5 0 811, l^LTu^vw^n 
ftft^SPlcaJiLTv^ft. ^7X74^5 0 2<^IB&V^7X7MI5 0 2 

<0_LSPlcH, -i >v (6&Jttf2/&^|£) 5 1 0 3b*iix.'bftTv^. C ft <b , ?n«; 

?£±gP, 5 0 8, H^JS 5 0 7, S^ifrfeW 5 0 6 1:^, -f * n ftfttft^&fc* 

itS$titv^. a|^f 5 0 8 K ^ & H £ 19: It £ J^fc-f-Sliifc'b 

[ 0 0 6 7 ] 

0 5wECRaa-. v ?^B<^ifif'F0nc-7UTi£Bfli-& t , S -f , «Lif g 5 0 1 Jk V ~f => 
X-?±f£m 5 0 2rttlO' 5 Pa h 1 0" 4 P a KK^ti^L fz'&. *i£tt ASP 5 

11**) ^ v$'t4^XT-*>€> T ^rf>^x^i|AL, £ fc, JSfEtt # ASP 5 1 2 ck >) $e 
£r*>JxJe*fe#**49 A L , 7* v XvifKI 5 0 2 * 00 1 0 _3 ~ 1 0 _2 P a 
31 Jt <o ^ lc i" £ . CcOftfliT-, »«3 -i >l 5 1 0 ck *) 7' 7 X7«l 5 0 2 1*3 lc 0 . 0 
8 7 5 Tc^8|it£f££2 %Tz'&. a#iffc« 5 0 8. 5 0 7 t4LT7'7 X7^| 5 

0 2 file 2 . 45GHzW70 n^^ilAL , tf^t Onh n >ftn» ( E C R ) 7" 9 

[ 0 0 6 8 ] 

ECR7 , 7X7|J > Bkm =3 -f ^ 5 1 0 ^ «b f&fffc ic £ ►) , gfi«c * f 5 0 4 <?> 

ic7'^ X7$tF^t5, ^^$ftfcECR7'7 x 7 *> , a sim =» -f ^ 5 1 ox- 

0*fc<* ft*ffcfS»Jgk: iD?-yn 5 0 5 4< ^ Sil L T Sflx 1 0 1 <7> PJ \z 31 § tt5 $ ft 

. sfii o i <r>m.m\z mm $nz>* z<?> t &mwic , ECR7 , 7X7itiw7 , 7x^t>* 1 
§tb$ti, f&mLx^zm<7>mm\zmm2ftz>. z<n & 7 iz&n^frmmz nzmiz. -? 

[ 0 0 6 9 ] 

13 5 <7>mmBl&mW.X'l$. 0$LTv^j:u7>( ^oftf&^iPJ: 0#t^$n^v-f 
* n ft«7J% , 5 0 8 iCfev^T — M^tfg L , 7* 5 X74^I 5 0 2 ± SP g ^ ift 

f 5 0 6 C , 7-7 X7«i 5 0 2 60077*^5^^5 0 7 t/hLTlS^^ *Tu4. C 
wi^Ct^CtT^ 5^S5 0 7 icjhti-S 9 — h 5 0 S^'b^fRK^^^tt***, 
Kt-f * 7 <t 0 , y > - > r ? A ^ T^llli ic ec#T- $ S =k 7 IC * s . 
[ 0 0 7 0 ] 

tfac, E C R v 9>&\z «k 0 WifcZ ft -5. B i 4 T i 3 0 j 2 §l<o ; f#'l4 lc o T , * 9 l¥*ffl 

iciiBH-r^ 0 mnishit. e c r aa-- v ^a^^v^tB i { t i jOui^r^icowta 
mm < wtm*& *) mt z t ast^Ai--g>^^-rL»tc * ox, Mf&zn&B i 4 t i 3 



V 1 IIYX »J HO. lit. «" ni'J VW ^ <? O <- <~ S. SZ. V 4 ,^ u „ y, ^, „ >-vy/v,. v / )W(K Ui , c_ ^ x 

4 : 3^«ttfoJ: 7 ic^S JifcKfb^jSSUjgfry-r-y h (B i 4 T i 3 0 
) HI 6 11. ?atffiuiB i 4 T i 2 0 12 t«Lfc«^! 

[ 0 0 7 1 ] 

El 6 «fc 9. »&8fe«&*0 ^ 0 . 5 secret o t § , BtSfcffi*** 0 . 5-0. 8sccm<o 

fifl«8m^^7iH3e ( 1 cp) ftm tm&Mm?^'®im.<nmmwimitmML . k 

-r>yN205lcBi-Ti-O^^?fS?-r>vh^^fflLTv^(7)tc^iS/^fbi t . Bi 
[ 0 0 7 2 ] 

S*£ift:Rfc*0 . 8 - 3 sccmHJ$^ii£-ii, B i 4 T i 3 0 j 2 <^> fb^ftl&W ifflfiR<?)fiSc 
■o ic , Bt&ffEfifc* 3 sccmlil±<^if -^tc 11, Bi 9) fc* ^ u Jg & >k B i 4 T i jOj^ 
<bl£*fc, &&Sft*fc*o . 5-0. 8 sccm^jf ifc & « A BBS fc & Ifc C tf> * IB 

[ 0 0 7 3 ] 

■btlTi* "b"*\ ECRXa-.-; ?S?B i -T i -0<r>&ffi 9 -Yv V ^fflUTB i 4 T i 3 

0 \2*f£feLrzm&<nftmm%j&mm&T-$>z tms. z^asciLfcn, 

mhnrzmi>^mm&*w%friz7F-tj&m3kfr\$. it^mm^m^^mm.-^Bx 

[ 0 0 7 4 ] 

(a), (b), (c), ( d) It. S%®Lm.WM-?f> *) . (a*), ( b ' ) , (c*) 

. ( d • ) it. & *<r>ytm-kmi&®\z : %Lrzmi&m'z$>z>. £-f.mmmm*otLrz& 

fta Xlt. El 7 ( a ) &<7EI 7 ( a ' ) IZTfkt J: 7 fc'tt^S^ ^ <b J3§>£ $ tit 

V'-g»o « T-f^ssi Lrzmm<r>7tmcoffl.f%wm*E d s (x^^ ^-^scjkx«si^^) m 

[ 0 0 7 5 ] 

iXic. 0 . 5 sccrat Lfc&fr p?U, EI 7 ( b ) Jkum 7 (b * ) lc^i~ «fc 

7 tc N ftftl LfcvfJjUli 2 ^ic^il LTb *) , B i 4 T i 3 0 , 2 ^fb^fil^^ffl^lcitl5 L T 
iSflJ^^^v^^ty^Jl^fb^m-Il 14 4k. B i 4 T i 3 O j 2 <^> ft ffi/dUc it« 

LTiifij'Sr^ 57 y-z^tsmmm 1 4 1 t ^ 14 u^icBi^ijO 

12*>*5SI^'b***fc&3- 1 5 nm^S^«m^iS5!!(^B B H ** 1 4 2 ^»LTv»4ttI^« 
is m$m 1 4 lit t tt o T . 

[ 0 0 7 6 ] 

YK\z. mmffim* lsccmtLfc*fr y -?a. 0 7 (c)&^E17 ( c * ) tc^i-ck^tc 
. *g^H 1 4 1 c^tWcM,!!^ l 4 2 niRLTv.6««*»»g3 n^o fzfzL. mum 
1 4 1 ^^^fl^fb^^-H 1 4414, ktlcii u^^vxfe^ftLTv^drv^li: =5r o 

tv^* l b7 (c) iz^k^mmm'WM^^mit. mi (b) ic^Lfc««kim#?*«. 

UH.IZ7T, l fc^flgtt. ^flgnf ^©JS*ff JbM 2 0 *C >5rfc. EI 7 (d) ( 



[ 0 0 7 7 ] 

ECRX^-v yftlcJ: 9Ma5B i 4 T i 3 O { 2 ««> ! B » tt . /fcJlMJg K t ffl * 
. 0811, **a*k:Wi-*jfttt31*i:JBJff*^3Cfl:%^Lfc't^T«>S. 0 8 \z it . 0 

-? Z> Z t frfofr & . 
[ 0 0 7 8 ] 

LTl5ltttf>lfiS*u*7ix-*Ci: 5. fittfl&lctt. 8 2 5 0 tgg S T <0 {& M SB i& T 

«, Ji!f*tt« 2 fc/Jxg < t^e^ 7 t ^.lia^iRtt^^LTv^. 3 0 0 'C b 6 0 0 tT 

\§.hU v ). B i 4 T i 1 O \ 2^ bb ^ M A, X* Z> Z b b 1 £> o Z il h CD » ft \z ffl L T tt 
, 0J «\ lljDb^)y tM'--X • y + ^ • h* • 7 -f y ? 3? 3 7 . 5 

1 6 61, 1 9 9 8 ^. (Jpn. J. Appl. Phys. . 3 7, 5 1 6 6 ( 1 9 9 8). ) & ir£#%£ Liufc^ 
[ 0 0 7 9 ] 

L**L, « 6 0 0 TCfcjg** Sit m iff* g < * 0 * 7 * u i? (flffi 
Cfl ft ) i>** § < & o T L * u «g H a H 'l± ft L X o £ t ® *> n « . Z<DUm\t, B i 4 
T i 3 0 12 w^a -l«Tt,5 6 7 5 t i 0 tfiufc*, >$Jg L T iftffl lc E C R 

y v xvfc««awsn* c u-i^^-^i^ti, mMUf£t}*±.&Lxmmxm% t<?> 

. 1#»1CI1, l3 2 0 0 , Ci?lJ, SSi: ft ic i£Jg5$ J&*>*_t L^U H 2 0 0 'C 

[ 0 0 8 0 ] 

#3300 °Clc3t-f £ fcj£J£illgtt 6 0 0 °C iT-£t & & . Z <0 & & j{| $g ij£ ic felt 
*jft«3I*tt, K«4RlAAft*«9 1 • 5 nm/m i n , WkM&t&C fr® 3 n m/m in, ft 
M&tftDfrm 2 . 5 nm/m i n T-£>o fc 0 W± <b . B i 4 T i 3 0 1 2 *S II IS 

iE<^«*^«bli. 3 0 0*C^b 6 0 0°C<7>Umffii&t % 5. 
[ 0 0 8 1 ] 

iEiLfc/afclgiff^Sg^fMc «k •) . ^W^L^JI^filjj^ft; L . 07(c) tc^Lfc 
«l»k ^S^m^fi^f^T, f^mum^kWk 4 5 O'CtKt^i:, 07 ( d) Rum 7 
( d ' ) tc^i" J: 7 lc , B i 4 T i 3 0 ^ttttffiffifc* <b * -5 ^ (7M>^-(X) 20 
-4 0 nmI«w«»^M«SgS 1 4 3 <F> 4> Ic . •* v£ 3 - 1 5 n mmm<n ft 1 
4 2 fc'RIgSftS «k 7 le&&o 3<?>^ngT-H. tt^^SSP 143**, 07 ( c ) Jkum 7 
( c ' ) lC7Fi-*g|5B 14 1lcWfELTv*s. (3 7 ic ^i" -f tic?> ^ ic jj T t > 

XR D ^Xminlft vi) MiJ^T-U, B i 4 T i 3 0 12 <^ ( 1 1 7 ) Wkso^- ? S U § *i S . 

Huie L fciiigmm^Similt^mffllcimT . jSK?S l 4 2 ic Jrti" -5> m^^0Jf ic 
«k 0 , mS&n 1 4 2 tt, B i 4 T i 3 0 n <r> ( l l 7 ) ffl^J^o c i: 3 ttT * . 

[ 0 0 8 2 ] 

m'&fr%LM$ ti=5: <45. ^J^li, B i 4 T i 3 0 t^B i J: T i tit **<btt/fc3 
il*%»|*ttfl.Ttt. 'J 7 5 •CftfiT-*>^>. z<r>fzdb. 6 0 0ttfufi 

o 

[ 0 0 8 3 ] 



B i 4 T_i 3 0 12 flitt. 10 0 nmg^^JI? let* k 2MV/cmtg£5+^mW 

8 T-7r:$ tl^lEartT'B i 4 T i 3 0 12 «*0*-t & C k IC J: 0 , J$cD*I/£ k « -ft fclj 8P 
& Z k <J*nTft6 k 

[ 0 0 8 4 ] 

k c &mmitmm 104a. m 9 ic^i-ttMitmins *iti^, 0 9 ic^i-^js 
wtitvum 1 0 4 a, Bi 4 Ti 3 o i2<7>it^mt&®®.i&izitm L-zmm%* 9 >*^&&m 
mitm^-m 144k. Mwomfa^n 1 4 2 *>*frsc Lx^zmmm 1 4 1 k^ttumat 
x-£>£o s 9 jcTTct^flgt . mi (b) ?kum7 \z^t^mtmm\z, mmmm^mmm 

. mmm.rn.ijm s iz^-t p & B7 (b) t l < tarn 9 ic^^flgk z t & 

[ 0 0 8 5 ] 

j»ic a ant a** < , mmznzwLffigkmt. 3^ 1 5 nmgsuoT^i. z<?> 

ltiMM^2ow$^i^aL, S7 (a)&y07 ( a * ) iz ^^Jtkm<7>m 
[ 0 0 8 6 ] 

&oT, 01 ( b ) &<^m 7 (b) -07 ( d ' ) , 9 t*t«)!8i: ftoTus 

it 3 nztiikmmT'&mm.-tz z t t^mt z^n^z. ±.mtrzE cr^^v 9 
\z * *) m-SMfc-t <§r, m 6 <7>mmffit&B , cco&ftx-mf&Lrzmizm^tiT^z z t 
iz%z. %rz. m 8 izTT.Lrzf&mum&ftizmB-tz t . ±.mn'\tit. «iis**fiTL 

T3?5£L, ^oJatf^6*±» LT 2 . 6 m.J£lz £J£-* £ $BH<7>fiJg£:ttT- . _h iB L £ « 14 
[ 0 0 8 7 ] 

[ 0 0 8 8 ] 

fl*.ti\BaTi0 3 . Pb(Zr.Ti)0 3 . (P b . L a) (Zr, Ti) Oj« 
L i N b 0 3 . L i T a 0 3 . P b N b 3 0 6 , P b N a N b 5 0 15 . C d 2 N b 2 0 7 . Pb 2 
N b 2 0 7. (Bi, L a ) 4 T i 3 0 12 . S r B i 2 T a 2 0 9 & k**>&Wlfcffc% o 

•b ^-Si&fb^coif ^ x &mWcitmmm*\Z^ y 9 y (La) ^XNa>*^ (Xhn> 
^^^) &*$8Z|D3 ntui (La. Bi)TiO^(Sr. Bi) TiO^J:7 **tflgk 

[ 0 0 8 9 ] 

L tzmir\zmz> %<F>-Z\Z 4o„ 0 10 ( a ) ic^i* «k 7 ic. ^S'liSf 101a 

^fflvv «n $ nrzTfflnmm 1 o 3 a . losbtsnsiiicutj:^. s^.n 



1 KJ V U J K_ 'JN cK / K- N I3135 17A 1 \J i d *a. m V * » I DP *=t2* TSi i^f 1 V O » ^ ✓ X r Eg, 

1103c %l&l+£ iilcLTtiu, 3s fc, 010 (c) ic^-f J: 7 ic. i&ifS'&gflx 1 
0 1 a mm 3 *lfc±8U*a l 0 5 a . 1 0 5 b^ffluii^LTiiv^ 3 ib 

010 ( d) ic^-r j: 7 tc . mm 2 titzr^mmm 1 0 3 a . 1 0 3 b tmm znrz 

_LgG«ffi 1 0 5 a , 1 05bk*fflo4J:7l:| / Tl«):v». 
[ 0 0 9 0 ] 

* Tz . 01 1 (a) ic 5f ~t J: 7 lc . ^^^^ib^S^it^IlxS 0 l*fflu5J:7t: 
LTUv^. c <7)fi|jH k "t & C k tc J: o X s /|0lL^tv^7 X2?^ftk > -'N<7>:iiIfflft*Dr£l2 
k & -5. C 0 11 ( b ) ic^i- «k 7 . mm 5 0 1 lc Rai?LJfi?/£ L T d C ic 7* 7 

^sit* 5 0 1 <o mm (TBnmm 1 o 3 <^r^m<^fxnm) x. *> mnm = > ? * 

Hfcfc*<fc7k:LT ! b<fcv*. £)»$Hb^ll 1 0 4 lis ft* 6 3 2.8 nmT'ISL 

fc k g ^jaiff^** 2 . 6nmT'K^®\zmwT'&zrz3b. 01 1 tc^ti^tt^c tt- 

. f -f ^*>Jfcffl **5Tft6 i: ft &JKBHbftJ1 10 4%, 1 0 - 2 0 0 nra 

[ 0 0 9 1 ] 

cS'blc, 01 1 (c) ic^i" £ 7 ic. ;&Rft 4* Hi £M 5 1 Ufflv^J: 

7 ic LT t * ^, * Ac. 0 1 1 ( d ) \z^-f «k 7 ic , M 5 1 1 <^_hlc}i LTTg&itffi 5 
0 2^i£, d*>_hk:&l»i!Hfc*5J8 5 0 3, _hgBlt« 5 0 4 %i£H-£ «k 7 tc LT t «k 
0 11 ( d) tc^-^^^i: LfzM&. mm 5 1 1 k JbS&«ffi 5 0 4 k <?> ffl \z pff S^tMfl 
-^•^En^jni-^, c k frafmt ft*. 
[ 0 0 9 2 ] 

Zfz. 0 1 1 ( e ) ic^-t* 7 lc, 2 1 <7>±lc, &«gHb^Jl 5 12. Jig&H: 

ffi 5 1 3 -km-f £ * 7 ic LT t «k o. c<7>*fj& k L fcig#, ^fitix 5 2 1 ft*. ts&**« 
kft£o 01 1 ( e ) XZffi-tmnvi't h Z t\Z* oT. t&€c4p'l±<7> J:v>^««5 2 lcoi 
lc£-fl|jjRg&fc»fl3i£ 3 tiTu ck ►) ?Su^£P#Jlllft*»>b*U m^nttfemftfrfflW 

[ 0 0 9 3 ] 

ftfc> &H&fb4&JBtt. JjIj|ift*J¥ < fts £ i:«atft*«tn!t < ft *) &J/Cft**§ < ft 2> , S 
ffifi^fb^fUffl LX>t 'J fc9E3ai-5 {EcSI/tttflgk ©ftm^flg^^ * <^»J7Cfift* 

^it^s. &ig&ffcJfoJB*>Jgj?ft*j¥ < k , ®»}jt^flicog^fftft^§ < * 

i¥ft*»<ft > ). 'j - *«sftft*3£Kttic£* k . * * >) mmfrftftLM < % z tmz. m& 

K^flgcog:fJtMft'^$ < ft ►) . S/Ntbft^k 0 M< ft -5, 
[ 0 0 9 4 ] 

&oT, ^/l^fb^^tt, iiSfiilft^ 3 k L fc^r ft*=k u-^m^co^n 

fcli-€>fittft^%fl|-ttlli, ^W^fb^Uli 3 0 0 nmJ: *) W < L fcTa ft* «k v>. ^BH%<b 
^JSg&fL^H^il 3 ft*3 0~2 0 0nmT*>nid:. > t >J ift ft* fi£ |g 3 

tlT £ . 
[ 0 0 9 5 ] 

1 ^<7>&mmit¥nm^ -%m\z ltwlw Ltzf. VL&izmw-tz * -? ic, «ic 
•t J; 7 »c ^^tt^^Hx 6 0 1 <r>±.\z . nm k ft z T^mmm 602. &mmitwm 6 0 3 

%fl^/^L. ^Jl^fb^^ 6 0 3 <7)±.\z. & LTW.&<7) ±.%Knm 6 0 4 ti 

m-tillt J:v^ 6 0 4 icttft* L T IS^^^R^fb^i^^ ft*ie^J 3 tife C k 

icft^ 0 m&co ±_$mM6 o 4 ic*tj£i-&fsi^ ra^gBHt^^miift t*%jt Lxae^-t 

[ 0 0 9 6 ] 

* fc. 01 2 ( b ) j: 7 ic » mm&mm e o 1 <jo±ic. nm r^mmm 6 

0 2 ^ff^R^L, Tgl^mffili 6 0 2 <7>±tc. ^/l^fb^W 6 13. Jig^mffi 6 1 4 ft* <b ft £ 



St I C P x 7 f > lfcECRiyf>n irftiia%fflv^ ;tT\ H ^<?>^)1^ 

<-?zzt fr-atmt ft 0 , mm®.* <* *>k:isi±<? z t **t-# 

[ 0 0 9 7 ] 

£ <b£, mi 2 (c) k: ^ "t <fc 7 IC . §■ *<7>Jfe : F*«j5fcLTv>.s&IS&ft«foJf 6 1 3^) 
fflffi*. 6 15?«7i7tLT>tJ:v^ 012 (d) ic^i" j: 7 § 

* : Flc*tfELT«»«>&JIIl*ft:«foJl 6 1 3£ff£/£L. & ❖ L T u z 
16 1 3 tfJflllg&fcftig-*-* =k 7 \z. 6 2 5 £ff2/ft-t.& ± 7t LTt ±v^. Zflh<r> 

J: 7 LTJBlftLfc«R*>&J||»ffci»Ji 6 1 3 offl^mT-S^ : tf 

[ 0 0 9 8 ] 

II 1 3 iz^jk-f «k 7 #f£fl!<7>^lfc<7>jf3fl8 legits «&*>Jfc^%X7jia]k: n 
Y^I«JJcmMBe?U L % Xljfo * * TfiHMiJI \zmm L » Yifriai^fcig&MicJflSgL 

[ 0 0 9 9 ] 

0J£ti\ 13 1 4 ^^millc^-t J: 7 TSB««8 0 1 , &mMitW)m 8 0 2, _hg&lt 

*8 0 3 ft**^*Ejy l, &m<7>Tffimm s o 1 ic^aics- * y#isi><* 8 1 2* 

tf^L, &fT*>_Lg|5fli«8 0 3 4 Xjfjfax* 8 1 1 *MtnttJ:v>. MlRi" 

S* ; plc*v*T££-*-*X#|fil>< x 8 1 1 tY^P]A-x8 1 2 t icituifc L J: 7 izpfrfeco 
tff^EP^f^ci:T\ ^-?<^S&**^*ajLfcfT7C*:**-?§S. C tf> =k 7 lc *i 
L fcif Isc^ tti L<r>fzdb<?> h 7 > x x ? 4 ir ft < , > ^ 'J -b ^ % _h*g L 

[0100] 

±iET-ij. 1 0 4 6*r^*ffiJB 1 0 3 t ±.mmm los^wti 

miz^-t J; 7 rg&mM 1 0 3 <5D±[c, 1 0 6 ^Atx^mmit^m 104** 

m-f <b*lTU£ d: 7 ic LT t =k 0 0 *fe-jiJi 10 6«. ? > 9 >l t ~ Welti/ 

[0101] 

ftfc, «6«li 10614, -&<ti> 3>. x -J =f>$^fLI]l, tu- 5 + , Xfl, "J 
A, "'l^A, vr^>"7A, i> ^ Aft £<7)%i&mfr<bffil$,2 ilfzL i N b 0 3 ft 
t<r>m<tm. LiCaAlFg, LiSrAlFg. LiYF 4 . LiLuF 4 . KMgFj 

ft tco-7 v itmn-hm^ fix^mt^ s/c. tfes^ 1 o 6 at. 

[0102] 

K\z. m\ 5 ic^ Lfz > ^ 'J *T^>M31^«flk:ov^T, 13 1 6 * ffl o T I^b^ -f ^> . * 
i\ 131 6 (a) ic^i-^^ic. i^ffl^ffl^fi (10 0) 1 ^ 2 a~c mc7) 

Df^y'J3>i^543l|ti o 1 *ffl*L, mm I 0 1 c7>^ffi^fit^i:3ii&ft7k^7K<7> 

[0103] 

ov^T-, ifefr • K*LfcgS« 1 0 1 <o±ic, ^fe^Jl 1 0 2 VMf&Z tirz#.1& t -t z . 
iSl 0 2 <7>ff^^T-U, 0 5[c^LfcECRXn-^ fflu. 5 0 1 ft^mU 

**y5 0 4 t^ -J3 > 1 0 1 L x ?-yn 5 0 5 HTiy (Si 

) ^rfflv>, ^7Xv^AUTTi^> (Ar) t i&lfe #x*)|ofcECR^^'; y ^ tc 



v . S i -< -' as da i \j i i/; _l tv _ „ m±j 'a. fa / t± /jss. f<- o x — yj jy j »_ c*. -o y / -i/ -c - r v/y 

*fe*iJS 1 0 2 *Jfcflfc-r 
[0104] 

13 5 IC ^ E C R X -y 7 m K K i> T . J; . ^^Xv^^iS 0 2rtlc, 
*4i*Ag£5 11*0. mz.ttft#*X-$>Z A r #x**ft»2 0 s ccidtiST , i| A L . 7*7 X 
v4*S5 0 2 wrt»%«£tti 0 " 3 ~ 1 0 "2p a $<?>ff ic t£ Zg ^- & . * fc. 7*^ Xv 
5 0 2 ic tt . Sim =3 -f * 5 1 0 ic =3 4 >vl&Wt&m*.lS 2 8 A 5:t T*«^ 

. #J£IJ2 . 4 5GHz»70oft(flitt5 0 0 W) t^L, Cti^j|fti5 0 8 
. 5 0 7 . B5i|tf 5 0 6 4^LT^7 XvMS 5 0 2tf>rtg&lc*£AL. C <?> 

v >f * n ft*>i*Alc * 9 . 5 0 2 tAr^)^7 Xv^^^ tlfc^flgi: -* 

[ 0 l 0 5 I 

JLM L tz Z t \z «k ►) tlfc 7 ^ Xvtt. -f >u 5 l 0 O^icaitlc J: *) -f X 

•7^^^ 5 0 2 J: 0 «HIS 5 0 1 <7>Mlzm& £ ft*, j-fc. t"? X-7^fiKg 5 0 2 oitiP 
icSSES tlfc 9 - V-v H 5 0 5 ic. Mffltimm 5 2 2 * 9 (#J;c 5 0 0 W) 

* « *&-f * . z<r> z t\z * ») . ?-rn 5 0 5 tAr fi^ 1 it?*® 5? LTam-7?i|> n 
l^>*£g d 9 . S i ft* 57 - r v V 5 0 5 * *) ffi V tfcS ~t o 

[0106] 

?-r>vh505* »>mvajLfcS i JK^tt, 7*5 Xv4^I5 0 2 «k 0 flc £b $ ti fc t" 
-7 X JkU, /xJ£tt#x4PASB 512* 0 9 A£ tiT 7* 7 Xvic * 0 yg ft 3 ti if ife 

#x i:^ic >- =j ymm i o i ^^fflicius l . Mttfb^ n/ii&mic * o g^ts nm<t 

x v o> t&So WJitfoc tic * »> . >- l o l _bic-g£fb^ = > h ta z> m 

Z.IZ 1 0 0 nmgJg<7>JJSS/9<7>*feifiJB i o 2 *>*ff2fi£ £ tlfcftflg t •+ Z Ztt)*-?%Z ( EI 1 6 

( a ) ) o ffife*>mmit-?Mi&Lrz9t. a * nfcmiw t\z * »> x ^ 

[0107] 

«r*y. *&*iJi i o 2 ti, znmzwtfo't z> T^mmm i o 3 1 ±.umm 1 0 5 icms^ 
1 0 2 tt. «fe»tt**«Ttitt«j: < . -m<t'> *) ^^MK<nf&<nmmv,nfrhffif&LT t * 

< . ^fe^lS 1 0 2<7>§|/|Ltt. 1 0 0 nmtPSbf , CtlJ:0»<T i tck<J?<T s t 

«kv^. Ife^Ji 1 0 2 tt, ±£E L C R x ^ -y 9 ic J: 5 ^^t- tt . > ') ^ymm 1 0 

1 \ztt LTTrttt LTv^ufc*, i> »J n>SHx 1 0 1 fcJm&L^iblg^jfcifcfcfiroTfc 

* „ 
[0108] 

w±o «k 7 ic Lxmmm 1 o 2 tm^Lrz^i. mm 1 0 l^^art^o^m^icj^tBL 

, out-. 9-Yv h 5 0 5 LTft*f = ->A (Ru) tfflv^H50««EC R^'< 
•v ?^S^S*S*^ 5^5 0 4 tc. ^flx 1 0 1 t®St5. gi glut, -7*7 Xv^-x L 
T T ;u zf > (Ar) t -te ; > (Xe) 4ffluf;ECR^^''y 9 W;\z & *) , SI 6 (b) 
\Z7r^ J: 7 . ^fe^« l o 2^±ic. tffl^S?gglcR u Jgfcff^-t* :U\ TSPm 

sii i o 3 b*r*f&2 nrzVKmt-f z , 

[0109] 

R u m<F>Wtf&\z ov^xffiE-r S Ru^'b'iS^-yv h 5 0 5 %fflv^fc|5|5k:*t 
ECRXA'.y^itjjv^, S-f. *fei»li*0^LfeaS*R* 4 0 0 °Clc^n^i-t§ 0 ou 
7' v X7«i 5 0 2 rttc. ^VrtttX/X^ ASI5 5 11*0. ^J^tt~rtS 7 sccmT-#77* 
^T*^ & A r # A L . fjx ttSftfl 5 sccmT-X e ^f^^m A L . ^7X7^150 

2 ^rtgp^. tfijx tt 1 0 1 0 _2 P a &<7>J£t)lzmife~? & 0 It, 7* 7 X7i|g 5 0 
2 tc tt . n 4 >l 5 1 miTL?: fJ^tt2 6 At^itetS w kTtf ^ -I h 



[0110] 

^«5 0 0W) %«^L. C*l^#vfc»5 0 8, 0 SS^ftf^/hLT^ 

7X74^I5 0 2rt!CJ|AL, :W7^nft«l|AlcJ:9, ^5 Xv^j^SS 0 2 t 
A r tXe^-/7 Xvot^gtifc^ffikt*. 4*Snfc^?Xvtt 4 6&Ma ^ ,u 5 1 

o^^mmmiz «»: 0 7-7 X7tisi5 0 2 * •? ^1^5 0 urn c » as 3 n * . 7*? 
X74lSS 5 0 2 *>asn»cEKanfc*-vv h 5 0 sic ^^i^m^^^gp^ 

(00*1*5 0 0 W) z<oc t iz J: *) . ?-yn 5 0 5 CAr«fi'l 

^ L T * '< -y ? -J > /it co, R u ttT a* ? - r v v 5 0 5 «k *) m u ft 9-y 
v V 5 0 5 «k OffiUiiSLfcRuttTtt, > V =i > 1 0 1 <?>te$JB 1 0 2?lffitc2J3tL 

[0111] 

W _h <7> C fc 0 x *fe^H l 0 2co±.\z. MiLtXl 0 n mg^IS^) TSMBJIJB 1 0 

3 nrztkmfrnhtiz cm 1 6 (b ) ) . rmmmm 1 o 3 a, c<?>^k:^^-t 
^>±gpmffi 1 0 5 1 <7>m\zmj±*E\im Lfzmiz , &mmitmim 1 0 4 tmmm 1 0 6 izm 

£E**EP/H1TS S * 7 let* t<7)T*>S. &oT. i* Till* ^ fz^i^*^T 

/¥ < T *b J: < » < T t «k v^. 
[0112] 

fc c * -til^fci7lcECRXA-. v Affile* •)Ru^)I^f^t5i:§(c 1 > 'J n 
>36«1 0 1^40 O'Clcfln&Lfcfc*. ftnf&L& < Tt^u. fc£L. flam* ft t> & v^if 

[01 13] 

&±<0 J: 7 IC LTT«B««Jg 1 0 3SMLfct< Sflxl 0 l%^Hl*3«):»):*:^*k:Jft 
ffi L , S«10 1^^Bp«9 c fcO±M't'tc«§ttJL. ouT\ ?-y>v h 5 0 5 fcLT$£?> 
9 >i (T a ) -Zm^tzm 5 [b]*J<t>E C R *>*v 9 mW.<r>mmfc >\, 7 5 0 4 fc . 1 0 1 

^i§^v^t. ^?^7nHTT^> (Ar) t mm # ^ t * rzE 
cR^A-^aic*^ ei i 6 ( c ) tc^-tj: 7 ic, Tg&m«Ji i o 3 <?> ±\z . mm*m 
^mm\z. mmm 1 o 6 &»0/£<? tazwst't&. urizmn^z * 7 Ta-on 

IC J: & > 7 Kltr^L, ifMJf 106kt4. 

[01 14] 

r-v h 5 0 5 %fflv^fc0 5lc^tECRXA--v ^^gicfev^T, Si 4 . ^7X7^15 
0 2 l*|tc. ^v$tt^xiiAg|55 lU!),«^mi, Mi. It mm. 2 0 s c cm"? A r # X 
^^AL, X74^i 5 0 2 l 0 "3p a 1 0 ~ 2 P ai$<r)i£+>\z 

ssts. * fc, xv^i 5 0 2 k a, Ma ^ 5 1 0 \z a >r ^mgrt^fj^ii 2 

8 A C k Ttf ^ ^ n N a y ^D^^fr^^jf^-^-^ s . 

[01 15] 

flnxT, 0^LTv^j:u7O n-&^^g|5J: 0J 2 . 45GHz<07^aft( 
fJi«5 0 OW) *«^L. :tltiltf5 0 8. 5^,5 0 7. I^ftf^^LTT" 
7X7M§ 5 0 2rtlci>AL, ceo v >f ^ aift<^j>Alc «k *) s ^7X74^ 5 0 21: 
Ar«^7X7i*M$nfc^j:t4, 4«$nt^5X7|j, fi&M a >f * 5 1 0 co & 

mmm\z* X7«is o 2 «k 0^11^5 0 1 <^pj}ciki±i 5 ti-s. 7*9 xv 

5 0 2 ^{tiQlcEI3ftfc?-yn 5 0 5lc, ^i&fii^^ 0 
(fJi.tf5 0 OW) ^«^ t ^ o C <?> C k ic v V 5 0 5 iz A r JK^*»*^L 



k KJ 1 1 U J 

9-Yv h 5 0 b * *)mviii LfzT aJft^li. 1 X7^I5 0 2 «k 0 «as S ^ 
7 Xv. JkZfRlfc&tf*mA&5 1 2 J: ►) 4| AS tlT "7 7 X v [c J: *) ft 5 tl fz&m if 
^tmz^> ^ ymU 1 0 1 <z>T§&«ffiJI 1 0 3 Affile SI 31 L . v£ttrt:£ ttfc&ilUc =k 0 
Bt ft 5 tiSSHb 9 > 7 ^ & €> o 
[0117] 

\zi±.<7>z t\z & *) . m\ rummm 1 o 3 coi.izfi.mit 9 y 9 >hr a tifc^ns 

* . *5cUT . 016 ( a ) %ffluilB3 L fz^miti^ M a ><0±tft t BlttlC . Iy 'J 
h 5 0 5 tfflufcECRXA-. v 7 & ic «k 0 . ±iBjE IMfc 7 > 7 H, H 
^±tc~^fb^ 'J =i ismb*WtJ&$ tifztfimt-? ±.j& L fz limit 9 y 9 >v m £=•&{£ >> 

>) 3 ym<?>Mf&xn'&$i *)iu s.mit9 > 9 >im £ -m<t^> 0 =j >jbi t co^mm^mz. 

li, 5 nmgMfS *fe*iJf 1 0 6 ^ ii £ (016(d)). 

[01 183 

E&ft? > 7 >im£~m<t*> >) ym^^* zmmm 1 o 6 n, c<t>±*>&isi& 
<twm 1 o 4 temff l ^at ic . ^BBHt^ig i o 4 ic en fin s n*«jE*W8P-t *fc 
y>icffli*s. &o Tv £Ji$Hb$j/i i o 4 icen/jns nzw.s.-%mw-t z z £ t^x-Bnit. 
fi.mit9 y 9 >imt-&itis =i ym<7>^mw i o 6^i^LT=t<k < 

E C R X>< -y 7viTMi. ^ 'J 3 >M 1 0 1 \ztt LTjfl&tt LTu&ufc*. »iUtS 
[01 19] 

ov^T-. ?-rn 5 0 5 UTB i tTi <?> IU *>M : 3 cog£fb$H&*S# (B i-T 
i - O ) ^fflv^05leI+l«oECR^^--v ?8H*>3£j|R* i^5 0 4 l:> 111 0 l^H 
£-f&. ^I§^T. 7 y If * t LXT >l zty (Ar) t # X t % ffl v^fc E C R 
^'<'^atJ:9. 0 1 6 ( d) K^i-J; 7 ic . &J!$e«Ji 1 0 4 fc* ^ /fc £ ft £ ft Ml i: 

[0120] 

^mWcitmm 1 0 4 coftZf&lz o v^Ti¥^-t -5 B i -T i -0^<b44 5 
0 5tfflut0 5lc^tECRx^-y ?IIlcfcuT, Sflx ^ 3 0 0-6 0 0 'C k: fln ftfc L 
, tuT\ 7' 7 5 0 2 rt C ^v^'tt^x^ASP 5 1 1 iD, #J £ tftft* 2 0 sc 

cnTS^^7J)SA r ^/^tilAU fJxlirt« 1 sccreJKJStfXT** O 2 #^4?A 
L, fll^tt 1 0 _3 ~ 1 0" 2 P a ^^£E^i:^St^„ £ £ , 7* =, 5 0 2 iz It . 

=J -i >l 5 1 0 IC 3 fl, «ifiE?£ Mx.lt 2 7 A T"tt^ ^Onhn>±to| 

[0121] 

IU1J 5 0 0 W) $fi^L, :ii«i|SS 5 0 8 , E^JS 5 0 7 , I^»f 5 0 6 ^4 
LT^7X7«l 5 0 2rtlci|AU c<?> v >f ^ oft^iJAk: £ 0 . ^7X7^15 
0 2lcAr^^7Xvi*4^$ti fc^flg fcti. ±^ $ tl fc 7* 7 X v U . iM^ * 5 1 

0 ^^maittc £ *) 7* 7 X74(Sg 5 0 2 ck •) 5 0 1 fflHcjfctB $ ti s . *fz. 1*5 

5 0 2 <^tii □ icie^S *i£ 7 - r */ h 5 0 5 \z. ^/Sfe«««*&SU«fc 9 ^/Hfe 
( fliJ x. \t 5 0 0 W ) * &1&~t -5 o ZCOZ £lz& *) . 9 - Y v V 5 0 5 ic A r fi^ 1 )b*ir 
^ L T X ^ v 9 ] ) y /1ft mzL. B i £ T i ft* 9 - r v h 5 0 5 J: ») M V tH 
"t. 

[0 1 2 2] 

9-Yv h 5 0 5«J:9«vajLfcB ifi^tT ifi^li. ^5X7^1 5 0 2=k'9]K 
t±S$tLfc7'7Xv. JRJC1t^r^i»A»5 1 2 i^ilA^nTT-^Xvici OvSttfb 

1 ie^ 7/ ^ t it ic. teift/B 1 0 6 <7>mm cai ^ l . <t $ n ^ mm ic * i&fb s n 5 
. 7 -y v v 5 0 5 \tm\tmi&i&i!fX'$> *> » *i& ctti 



[0123] 

W±Kt&Bfl LfzE C R >v 9 «k S H fl? fifc T- . tfij^tt, IJI4 Onmgg^^i 

^fb^is 1 o 4 frmfcz nrzftfl*t)*mh ns (Hi6 (<d ) . n»«*j 
, *m#x£fflos z tfrx-B &fz. z<7>mw<?>& wit. mmm i o 2 com^iz^m 

[0124] 

w±<5o «k 7 iz LT&mmitmm 1 0 4 ■%Mr&Lrz'&. ykiz. mi 6 c e ) ic^-r^ 7 c 

, ^W^fb^Jl 1 0 4 <7>_hlc . p)r^^ffifi<7) A u fc»«b £ S _LgB«jffi 1 0 5 frMfistZ iifzWi 

mt-tzz tt, &m&itmfrhts:z>m'km^rzm=f'frnhnz>« ±s5*sio5tt. * 
. ±wmm 105 a. mz.\t. r u . p t . t i n & ^<?>ftii^^Jittw^^m'tttt*q.^ffl 

T i - P t - A u £ £tf>iU« L«tv>«3i k L. t h 'J V / 7 7 ^-^'J 7 

So 

[0125] 

Kiz. %&mm i o 6 izmLTMi&znx^z&mwHtwm 1 o 4 nn&iz^^-zwiw-? 

S= £ i\ BusE L fz J: 7 lc E C R X ^ «v 9 y£lc J; ») L ffi M tf> J: o B i 4 T i 3 0 j 2 f0l 

i±. flij? 5 0 nmnmyLTn&znjgnmm ( - ?mm) frtfinzmmt-tzt. 

«tt*»/JxS < &SfHift*>*£>S C k 6»»»Sftfc. JilfiB i 4 T i 3 0 i 2 Rtt. *» S II 

g<7) 'j - ^sm**rttis^j¥T, «^«jeepj^ic!Rf ir<7> * m ^ x**si*is z t ii*mm 

lcfliJ^i-s*i/& k 15 C k W»lcaftlW-r S ck 7 ic , 2 o *>:RJKa*fii If $ ti S > =e 'J « 
f A'UIT-I So 
[0126] 

iXic h 1 5 ic^-r > * mi L <7>ft j &iz^^!:m.w~tZo z^n^m^it. r^mmm 
103k ±.umm 1 0 5 t<r)mizmfc-&£\wa-t %> z t T-tf 7 o Tgism^Ji 103k _h§im 
si 05 1 nmiznmiz =k o mji^En/jn l, «jBE*Ep/mLfcfc §<Jom^^m^sf ic ck is 
pji-sk, mi 7 iz7jk-tffimt)*n<bnrz. mi 7tu, ^i***. *aEfa*ffi»Ti*ufc« 

8f£fB St LTtfLTV^So 
[0127] 

WT, 13 1 7 % I^bh &t>itxm l 5 ic > if ^ > m /RH* I^h^ i- s 
[0 1 2 8] 

£-f » ±gUmffi 1 0 5 iClEcomffi ^EPTjni-^, k,|fl7+^(l)lC^^-J;7lC. 0~ 
1. 5 VTHSittlsmattt^^tc^ftv^. L^L. ( 2) £ J: 7 lc , 1. 5V4gi 

s kAiciE<o*aE**«tn*. ^^tca. 0. 1 a/c m 2 w±^m-r^rLtiTv^s pj 

SS*#f|-tS fca^lc c ftiKftE^SfeS ck 7 ic LTos<ot-. HPJ 3 tit v» * v>. )^v^ 
T » 1 0 5 fcIEc7>mJE^En7jn-t s k . ( 3 ) iz fjk-f * 7 iz , 0. 5VgltT- 

0. 1 A/c m 2 &±<7>IE<7>fKEfca*?fcftS*k»£^-f . 5^lc^oT. ±gp«fl5 1 0 5 ic 
iE^mff^EP^nt S k . ^IZ*) (3) lc^-TJ:7lc0. 5 Vgg?0. lA/cm 2 lU_h 

60^-i7U)t?*^tl S o 

[0129] 



4 VggtTt^fWti, I^-lX10- 2 A/cm 2 t^^ cwt, (5) 

•t<fc 7 lc. ^tl&^-jftfljb*;!^ L T A^^^^-rLn^r < & & 0 iv^T, ±g&m« 1 0 5 \z 

n^mB ■ztyiwt* t (6) ic^-t=k7ic. a k ^ irm-ru*rtn^v^$fLi^^^-t * 7 ic & 

$ Mc, ^T±g&1S*& 1 0 5 [zJE^nB^ Z> k , ( 1 ) \z^kf £ 7 ic* 7 ic 

0. 5~1. 5V^gtT. t A, irmSfrEfi: ^ 0 

[0130] 

titiX. ( 2 ) cr> j; 7 Ict.^Ucm^^SrEtl&u ck 7 lz ±gpiBfii 1 0 5 £ 1 . 5 VWi^ 

mjE^Eiifti] l si+tu*. ( 1 > <jo j: 7 %mmt)*mn%^nntfin-ytm*mn-t z z t iz% 

( 1 ) IC75^«J»% TiE^lBlftJjit — K J knpJ:c i:lc*t*. flfitt, ( 2 ) ic^t- 
ck 7 ic 1 . 5 V W±^mH^6n^n L » ®gC£l8»Efc*Sfcn * ttflg k t4 k s (3)^>ck7^ 
< £S<B;fitfi*>ttJ|gic&*. C^ttflgfc, -tSBfliffi 1 0 5 \zTEcr>mf£ 

[0131] 

±.^mm 1 0 5 izn<7>mj£*wi)v~t & t . ( 4 ) tc^-r & 7 k . #]#bc^«<o 
zt\z-tz. zhiz. - 0. 4 viii±^m^«j£*ep/jni-s t . mmt3*mii% < ^sas 

tftfcttflgk:**. c<ottJ|gk:£ 5 k . ( 6 ) ic^i- «k 7 ic . ««Eft **waSt}S <?) * * 
^5. (6) IC^Snsttfig*. rfc^ftStft*- K J k nf «£C k lci-&, 

HoMf/C^e- k ^"bfc^Jgctft^- K \zmn-fh (5) lc^i-^« lJs fS^^ttj t 
Df £ C k f -S . 
[0132] 

-f £ C k lc&£ 0 i¥ SB leases k % ViEtom&iK^- K J k m^SSi&ft t - K J tt. H 

c ^fe^^^fli^^i- r^sKt-H j riE^ffic&jTi^ - k j k r^MjJt^ 
£k4,w*.s<> cti^^#s}3tt- h a. m 1 iz^LtzmT<n&tfiW;mtmmT'£>Zo 

[0133] 

T- 5 X 1 0-5A/cm 2 T'J>'), I" IE «> ft J& ft * - K J X' 1 X 1 0 " 1 A/ c m 2 T *> S C k 
fc^ . & **>J£tt. 2 0 0 Oit'tltJ. k ti. gJi^r^E- K<?>ligiJ^Hj^tci- 

£ ^ <o T- £> £ , ^BH#^iJ N EPftD-t£lIffi<>>[S]§ ic J: ») , *HSte^^flglc-Hi^^Il 

£ o 

[0134] 

* fc* ^wsHt^/i 104k ±.%mm 1 0 5 <r>m\zmz-tz%&mm 1 o 6 ic «* >k tettm 

1 0 6 coif H«it*»*>. ^ ^ 'J T^>ftiJfflJ**nrg6T*>* . M^^lcii, m 

x. it . £^<b 9 y 9 >v\t, >*> H ^ ^ >v 7- U 4 . 5 e V ^J^T-*> ^> 7 x ^ 5 L ^ >v 
h<r>^*>\,*-m-Zn.Tzn£i. e,m^\z\t l . 2eV|g, fffim^^lcti 2 . 3eVti 
W^fflHHio* n'lu: k ^^tixus. ffliW^ffir^*-^ (IE?L) icWL 

T « ^ Tl4**av^» % fijlw^^L- ^ h n > («^) ic LTtt't M T'tt**fficv^ k = 7 
cklc&So l$L<ii, r^-f^^'bcov^ — + • ir ~7 • ~r ~f 7 -i K • 7 ^ y ^ x , ^ 
87^. 4 8 4 H. 2 0 0 0 ¥, (Wilk et. al.. J. Appl - Phys. . 87, 484 (2000). J 
\z 3 fritz v^, 
[0135] 



uij i i h-/|\ v <»> y k., jl. dp m.>m i v o tciLvy %a u u|j/ju ^ ^ c <? c , H^Eaai h* /j" o 
t § T- \t s MWL<7) ii. fc*7\ § (S^oTuS. C CO C i: 12 % > =E 'J 4*) glj ^ fir 7 if no- 

te . itn • ; xtt (s/Ntk) tra±^t, t»- ^^^JgiJ^S^lct^^^^^Slc^: 

[0136] 

±£E LfcEl 7 ic^i" 4o^)t-F^>t 'J iflfp t LTJ£ffli-& :tT\ El 1 5 
"f. fft^naUfLi: t»- ?<50>8*> o £ *) . t»- ? To f f J 01 7<?) ( 

4 ) xn ( 6 ) fc^-tj; 7 \z. ±.^mm i o 5 izn<7>mEt % en^n-t & :tx\ r^<5ofifi 

[0137] 

Zfz. t-9 ronj li. 0 1 7 co (2) ic^-f J: 7 lc. ±g|5ftt« 1 0 5 \Z 

mcomm-z i . 5 vu±.z\iiw LTitfit sue * 7 \z-?z z tx'n zco 

ZtX. ViEcDm&tn.*- K J fc»«b nE^Mtft^- h* J let - h' tflLTf - ? Ton 
&A*>*fT fcft&o ztihco «k 7 ±^m<i 1 0 5 'N^flUEEepfluk: £ 9 % |~IE<7> 
rafttrit-K J ^ riE^Mtft*: - K J ttSCttioT To f f JXliTonJ^f 

[0138] 

W±^>«fc7lcLT*SiA*tl/!:T'-5'^^Atl3Lti. _hg5«« 1 0 5 IC. 0 . 5 

m*.\i. mi 5 iz^-tmT<?) - k r o f f j tu»i^i: riE^^fim^ 

-H J 0 1 7^) (1) t^ti^tO. 5 — 1. 5 V^il ^ &mffep finite 

[0139] 

131 5tc^-t^^<7)^ - KttJIB*** ronJfull£5J: riE^Mtfi^-Kj 

t *> s » ^ x mi 7 <?> (2) tc^i-<7>j:7ic, o. 5 ~ i . 5 v 31 ^ & m/± en b# ic m 
ffit>*m.m\z&Lti* z t \z «k *) ^jKffT-§ riE^Mfett^- h j t riE^Mt/c^- k j 

. o £ »k ro f f J t TonJ *>ttflB*>«Sftteli. 2 0 0 0 «]il±t C t h-h » T 
offJirronJc^iJfiJKifi,*, § lc 5J ftST'£> 5 . 
[0140] 

±j&L£: i t 'J <7>^*{t} Lotflflni. 0 1 5 iC^i-fH^fc* riE^MSJ/C^- K J TIE 
^Mtat- K J fr-&m-<Z tzrtX&^lzif Wv^^tlli. misiz^^-m^fr. 

^ij-co^E- H fr^m^Zfzdblz. mmiZiE<7>mj£-&£\l1W LT^, ffJfLTv^t-H 
li^fbi-^ c fc ^5r < t*- 9 tix IJIctiii^. |,t, 0 l 5t^t>t 'j 

mT iz ctnii. ^»*<?>^*ai l **nrflBT**. 0 1 5 \z^~?m? \t. &m&<tmm 1 0 
4 rg^««^ 1 0 3 t ±mmm 1 0 5 tnmizwiwznrzmEEiz * »> ftjtift^fbt 

[0141] 

0 15lC^i-*l^£|7jfF£ ^5 fc*><?)«JBE U . TlE^Mtt^-Kj iz-f Z> rzdf)<7>m% 

&*m\zm±iz% zfr, m 1 7 ic^-t * 7 1. 6 viSTi 0 % ^^ic^amtub*^ 

3 > ^" * - ? . ^' - V 7- ^ • X ? ^ • 777 (PDA) A ft h ~f . ^XCOm 

^FtfH^I. '* — v 7- ^ -=i > 3. — 9 , 7 — — ^ 3 >, t7 -( x^^i^a-? , ^gy 
iiffi^.- -y h , ^^-^ft ir^ > ^ v v^T mn^MVtntl^ Ti-fh z t 

[0142] 

m\b\z^-tm=f-\zi$vtz>?-9Uft$tiz>mm\z-3\.^x. m\z\z^^- a ±.^m.m 1 



V a K-M^^U. 75. UM/JU «. |4| l / ,jx y , H W „, w)nvv!St j , w o IX * JL. DP *B. IB 1 V O 

ic 1 . 6 VJa_h*>«jBE*E|J/in*S z l~ IE <o M ft 4£ fig J v ^_ ? TonJ 

&A,£lfcflSi:-*S. Cc7)&. -£iff f§J r t \z±^mm 1 0 5 lc + 0 . 5 V^Eflfln L 

o 

[0143] 

K% $ tl fcfltafe H . #9 1 0 # ft 9, Z friz 1 0 0 0 ^*T'J^<4 

oTu&„ L*»L* C<^Bf ^mSftteli. ft*itf>8 6%T*») 4 t»- 7 CO #lj glj tc It ffl H ft 

vwt -e *> * . it, 01 8ic^t i o^tfliti i o , ooo, o o o #ic £ n -s 
i o %.'&<7>nmm$ o . 1 mA t ft*, c^&teii. ft^ft^ 6 6 % ( 3 2 

. HI 1 5lc^i->* 'im^tc «k*iti\ 1 O^^mfSBffl^f Uv^; fc*»*>^«. 
[0144] 

ftfc. 0 1 9 tc^-t «k 7 lc$8/£LTt tfijxtf, 019 (a) ic^i" £ 7 ic. 

14* IS 1 0 1 a fcfflv*. flUISntmSII 103 a. 1 0 3b^ffluSi7lcLTt 
<ku. £fz. 0 19 ( b ) ic^-T «k 7 lc. iGfefcteaUR 1 0 1 a Tgums m 1 0 3 

lcn>?nfil03c%tlt5J;7lcLTlJ:v^ * fc N 0 19 ( c ) J: 7 fC 

* *fe«14*« 10 1a £fflv>, f»H $ tifc±gP«^ 105a, 105b*fflu5i7CL 
T*b J: v>. £ >blz. 01 9 (d) iz^-f <k 7 ic . ftjfl 5 nfcTS5«SJB 10 3a, 103 
b f*J13*lfc_LM« 105a, 1 0 5 b t$fflv>5 J: 7 ic Lit iu, 0 11 

T-|ftBfl L^fifft t [b]*£ic. *fc>«bft*ijfe«14^a£ffi*ra^£ ,k 7 ic LT >fc «fc < , &JR 

[0145] 

ztz. iiT*a> tsbmji 1 0 3 <r>h\zmmm 1 0 6 ^A-L-z&mmitwm 104^ 

ff^i--g> <k 7 \z Lfzfr. Z JilcR* ^<7>T-lift < , 0 2 0 ic^i" * 7 ic . TSPm« 1 0 3 
<^> _b IS ^W^E-fb^JB 1 0 4 *>*lftj£j&flfc3 flfz^mt L . &«3fcffciRf JB 1 0 4 <7>±tc!feH 
H 1 0 7 ^^VLT±g^mffi 1 0 5 frWtfcZ ttTv>* J: 7 tc L T t =k v^ 0 ftfc. HI 5 tc^ 
Lfc J: 7 m$.m 1 0 6 ^±.lc^«S£«Ji 1 0 4 fcjfeifct ifui* LfzE C R X 

'< v ?v£lc =k ^ff^lcisuTt . TJS<7>*&*iJI 1 0 6 coflffi^^ -7 it n ¥~&'4$it$ a Z> z 
t ft < % &HS&ft^jf l o 4 fj^tt. T/l**^JlW^-ft irco j: 7 ic^ft£ 

tiS^)|gT*>5 i: . ±M L fc&«&fl:«foJg 1 0 4 ^off^T-li > TH <r>$km frUft ft iz Wkit 

s *u * 7 * a it^jb*^^. ctiiciti, i o 6 <n±T-3bn\z. rm 

^fs^fb^ra i o 4 ^#^n^,„ 

[0146] 

tfe. 0 2 0 \Z7jk~t & 7 (c^WKfb^lS 1 0 4 *>±k:*&iKJg 1 0 7 ^gfiEf S Jf^lc 
v^T^t. cti^^, ^^5^5: f<?>*fe«'tt%'fr-t zmM<7>±.\zm-fZ X 7 fci-s c fc 
**BTffiT«>*. ^J^«. Sffi l 0 1 C^±lc^^-^ A*^«r<5«j» 

1 0 nm<7>TgUm«m 1 0 3 $ff^L, C^±lc, ^j¥4 0 n m<7)&m®:itWm 1 04t 
ff^^L, Zc7>±lc. RWcit 9 y 9 * t -WHti, >) u y £ h ft S ^IHfittfO Jgg j? 5 nm<JO 
^fe^Jl 1 0 7 ^-/h LT^^<b ft £ 8 0 nm<o±g&mS 1 0 5 ^ff^^^--g, 

[0147] 

C<^J;7lc^^L fc*#|]WE<7>Jf2MHc*m ^^B^fb^»^^fflv^c^^<?)!tf't4tCov^T 

2 i tcis^T. tiiAu. ±gpmffi i o 5 t T&nmm 1 o 3 t^mizeum l fce.at«jBE% 

tfL. mHilt. «JEEt&EP/m Lfcfc S»cai*l4««E%jhf»T^LTv^s. 02 1 tc^i-J: 7 
fc, ±iE L/zHlfiXi: LTzmTlzto^T % . ( 1 ) iE<^Kfitt * - K , ( 3 ) lE^fi^fS:^ 
- K . ( 4 ) m^fift^^ - K . ( 6 ) H^M&tft^ - K cr> 4 o^^ll)'S|||cI$^ tl 
Tu^ 0 



I V/ 1 *t O J 

tsfc* (2) S«4««t^>8!tii&V (5) &m%&1K<n'git$>WLm2 ftT^S. 
MJB 1 0 4 ** ( 1 ) IE tf>^ ft ft ft fig ±gP«S 1054: TSB«ffilB 10 3k 
coffikil. 2 V<7)IE^mBE^EP^n-t * k . ««fefc*^SClc:8rt*iT (3) IE <o {& S fct * - K \z 

ov*?, ±SP*ffi 1 05t T^fli 1 0 3i:<7)Pllc-3. 3 V <»% colgJE^ EPfinf £ k 
[0149] 

Rlc.+O. 5 V<7>mjEEfc*EPfin£ k § IcflEn k . ®2 2tc^i-J: 

7 &m&itmm 1 o 4 c 1 x 1 o- 5 A^m^^-r^nfcRicK^$ tisiwfiii. & 

»0AU4. IHItflc, &JS^fb^/I 1 0 4 ic 1 X 1 0~ 4 A £ T'^m^Jb*^ £ ft JzgUc It 
HI $ fl £ IBiftte 11 » e « 0 . 0 2 AWTt'S:!). 
[0150] 

cti'b^t^siicxtL , &m&\tmm 1 0 4 \z 1 x 1 0 ~ 4 a w±<^mrLJb*-rt£ ti^&icm 
§s $ n fc««t« it. f.S(ttfkLTo. 7At^^ ( c <7> c t h m h frtz * 7 \z, &m 
mitmm 1 0 4 iztertznttuzitit. &mmitmm 1 0 4 izmntz-mmz * o t ^t^fbL 

ic <* 9 SESdf -5 C k t ^mx-lbZ o 
[0151] 

Lfci^lcfrtL, EJ2 3lc^i-<t7lc. if, #JJHHc+0. 3 V jft^mjEE * EP L fc k 

§ cift*i**aE«%pys*r*. mR<7>i\)iw*?mmt. rmmmm 1 o 3 t±wmm 
1 0 5 oux\ ±g&m*s 1 0 5 kTg&mffin io3k<?>^ic.-4 

VT 1 0 ix s<7>><>\, xlfft 1 0EPfin L. Z<?>'&. +0.3 V <r> fi.0ftiajBE * EH fin Lfchg 

icaiEft£«»Em%E!j£i-s. o^x\ ±.§Bm*& i o 5 t Tffinmm 1 o 3 1 <r> m ic , +5 

V T* 1 On s <r> >i xiff^ 4 0 Ep fin L, c & , + 0. 3V <o it^mjE £ EP fin L k § 

\zffitiz> mm&. tists. 

[0152] 

31 §^T. + 10 5k TS&««JI 1 0 3 k<o|fllc. - 4 V T' 1 0 M s <0 ji, A 

«EE* 1 ®EPfin L . c<7)&. + 0. 3 V^tt9HmjBE^EPfin Lfc k # tc^n^m^tft^IiJS 
oi^T\ _tgg«« 10 5k TSP«SH 1 0 3 k^^lc. + 5 V T* 1 0 ix s co ^ >i ^ 
mB* 4 [ElEnfin L n z<7>&. +0. 3 V<^it9ltmjBE^6[Jfin Lfc k * ic tlifcft £ mffiHi^ PJ£ 

■t*. cn-b^msiHi^^ *) MLrz'&. ±.%mm 1 0 5 1 rmmmm 1 0 3 t<r>m\z, - 

4 V T 1 fx scoxji x mjBE % 10@E[JfinL. Z<d'&, + 0. 3V co m.>Mmi± * i\i fin L k 
* lcatn««aEM *fl|j£-t* a ov^\ IMil 05tTMIll 0 3 twRgt, + 

5 VT- 1 m s <r>**^ xiff^ 1000 EP fin L . Z<r>'&. + 0 . 3 V rtmj£^ EP fin L Tz 

k # ic^n^mrtfi^m^i-^, owt\ i^tn o 5 tTg^tii 1 0 3 t^^ic, 

-3V?100ustf)'H xmffi^ 1 0 0 0 EP fin L x c<7>gc. +0.3 V <JO jg.5H«ffi^ EP 
fin L tz k § ic -rttl £ tttfEM % PJ S ~t h . 
[0153] 

i^Lfc*'<* x^ff<^EpfiD<^^icpj^ Lfcmrtfta. m 2 4 tc^i- «k 7 izmit-tz, 
m 2 4 ic^t * 7 nw^fliT'iii o-5AJUT<o*»Effii*^-ri«fijjt«j»T*>***. - 

4 VT- 1 0 M s <^^;u ^tffi? 1 tElEPfini-^ k . 1 0 am t^mmi.* ^-f&ntn.Vim 
\z Wil -t Z> o 5 h \Z x C 60 ^figlc. + 5VT1 Ous^'U^ mffi ^ 4 IeI EP fin -T -5 C k T- 
. 1 0 ~ 5 AWT^«-rui^^i-MSJjt^flik 4 ^> 0 cn«b^ c k li, lEMff ^-^ mkun 

mm^Ji x^Epfin-r z> z tx\ ^«Kefb^/i 1 0 4 ^smM^^fb-ts cu^lti^ 



V\:<& 7L - I U 11 J ^V\i|£! w- -J | o 1 1 J v;imb ^XILC II, ck . | U 1 1 J J<£t A/- "J 

r o n j ^^fli-N^ft^ -tt > ^ 'j nf^**nr^T*>*. 

[0 1 5 4] 

&JRfl*tf:ftni 1 0 4 <^&tft^fli«fb3 h*X'% 5«EE^iU **>«JBEfcii¥Wtt. 

ttiEk: J: 9 £fb£ t^:ti'f§5, 0J£l;J\ + 5 VT 1 0 m s , 4 0 <?> « JBE ' < 60 
^LTgfttt^li: lf;t> -4 VT1 m s <?)Svwoi, 1 0 0Ep^t -5 C i: {ft ft 
tft^flg-v t^fbS d i: jb*T-§ S. &tz. Z <r>ftt&\z , + 5 VT 1 M s <o&vw*n, 
1 0 0 0ep^ni-s ^S^^W-s t z t^mfeT'2hZ>» £ hlz. zcD'tit 

miz. -3 V t&^mi£t LT 1 0 0 m s <?)'~<>i 1 0 0 mEPflnf £ C i:T. ifitt^ 

[0155] 

*%m<r>rtm\zis\,-tz>&mwiiitmm 1 o 4 *ffii*fcia 1 iz^-tmi- iz * ti«. ^ 
> * -j ®jfFt5TH£T-£>3, fljxtf. 1 0 5 1 rummm 1 0 3 t<^mizm.wi 

mff^Efi^n Lfe t §com-rt-mffiiffttii. 0 2 5 ic^-rj: 7 lEpj^En^mH^^fb^ 

t S&SffifttfCttllK^b-t S2 5Ttt, 0. 5 V JT-EP^jD Lfct^)ii}S^I 
i: . 1. 0 V i; TE|Jfln L tz'&cn1&&t%tkmt . 1. 5 V £ T EH ftn L tz i& SK^ flg t co 

mff ic fcit^m^fitc^jcvL , roj, r i j . r 2 j <nz rxnytm ( 3 ft) <r> > ^ 

[0156] 

* fc» 015 iz^k-trnTT-it. ±.%imm 1 0 5 t r^mmm 1 0 3 1 <^wi\zm.umm-* 
wwtrzt %<t> mm- m m 2 6 \z^-t & 7 ic . lEfu^en/jnmff^^fb^ -t±£ c 

£ 3 ©ftttt^tc^fi^^ o §^flgtcfi^$ § jfu iz it , - 2 V <7>itJ£ ^ EP 

»LTaj&ffi«)»lcRLtv^ CJfn) . 00*. ti\ ^Atii L«JEEfc 0 . 5 

[0157] 

13 1 ic^^-^I^Rc £ flit. >< * *mj£<7)ft<7>BvMC <fc 0 . > t M *%M~t Z> 
Z £ **nf pfgT'£> & , 0 2 7 tc 7p:i- J; 7 IC s #f ^ <7) ^ X [pg <7> flf S <7> > t * M JBE ^ Pff H @ $t 
EP^-f^lc , Hft T-^i-Bf ^T'- 0 . 2 V*>K*iB L«JET««t<a*SB*iti"*-fc , 0 2 
8 ICT^i-j: 7 T0J, |~ 1 J > r 2 J <^ 3 o<^« ( 3 ft) fc'»<btt£o CtfDflJTli 
. T 2 J *>ttJ»k: =k 0 -fe «y N fp $ tlT v^S c t \z ^ -5 , 
[0158] 

-)Stc. B i 4 T i 3 O [ 2 <^ '1S II I J . <n-/^*ni^X7^fili^^iH|;fi 
mm* 4 0 nml-MTt^^fbLf-Jt^-. - ?mffifr^< mtiZ J: 7 iztzztztbiz 

nfr^ffifcz fitzm 1 (b) icfj^-t^ffi^^^H^fb^^ (^/a^fb^sp^) ic^v^T 

tl ^ d; 7 ic ^ -g, , 
[0159] 

^^u^rimizisrt z&m&itmwmit. ^mn^i)^^ n-zmwt cubm) **^^v^ 
* -15^ t (B]t$tc 0 2 9 ic^-t ck 7 ^m^m/E!ff 

Bflai^^iSm'ti^fiSlgT-i: 5:v^^lcfcv^T x z Tjk-f 0 2 9lc^ 

±^mffi^En^ni-S tmm&frizB < ^Sr 0 . + 5 . 3VT+2. 5 n A **-cft*l £ 

i 7 ic tt & , 
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+ 4Vlc^T-®Ti-^i:, mff* Ji#3 tfv»4»^(+lnA) k \tm% *) . + 0 
. 1 n AMfg. L 6-iTttift < & £ . L EP flo i~ £ Hff £ 0 Vtc{&T2-£&k, - 0. 5 

n A ^ MiTL ^rt ti £ J; 7 tc ft £ . 
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£ Mc. j|c^1g:BE^EPftn LTU < k . fJx.tf. - 4VT-2. 3 n -5.3V 
? — 2 . 8 n Afefg^fk <7>MffL tiffin & , C aottflgfc* ^ A^o^ffi^ 0 tcjffo'tf-T < k x 
0 V ft»*>H<?>«ff %BPfln L k liPift ») N mift^ftftuflgft<oift<|±£ k £ J: 7 tc ft & 
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7 * 7 Xvflft* cox * * df-^fli \t % v* ^ X v^f£l(^|$ncfij!.&BlfHT-tt 
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X&*). *>btmm t<7>fflx&x>\, h vwtfii%%4^ its c t & 
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[010] ^^m^^flgic^^^jii&fb^^^^iim^fig^ > if ftHOT *» 

[011] ^^%<7>0Wic#«^iRKft:«99JSft*]ifflRr(ig« > =e if <7>m<omi%m 
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[012] *^%o0j»ic^<&^niittfb«99iSft*jifflHrtie% > ^& «j if ^ftn^^^^j 
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